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(54)Title: INDOLE DERIVATIVES WITH ANTIVIRAL ACTIVITY 




(57) Abstract 

Compounds represented by formula (I), wherein R 1 represents hydrogen, lower alkyl, optionally substituted arylsulfonyl, etc.; R 2 
represents hydrogen, lower alkyl, optionally substituted aralkyl, etc.; R 3 , R 4 , R 5 , and R 6 each independently represents hydrogen, halogeno, 
lower trihaloalkyl, etc.; X represents hydroxy or optionally substituted amino; and Y represents COOR (R is hydrogen or an ester residue), 
optionally substituted aryl, or optionally substituted heteroaryl. They have an integrase inhibitory activity and are useful as an anti-HIV 
agent. 
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10 i)'fj^roa*t%, l/hD^-fJ^C-iTftSkhft^f i^;^ (h 
IV) II »35ttftffi^^!iE«» (x-fX) ©KHta*it*»&*lTlr»*. 
*-©X-f XCfttlt bttt. CnSTOi :i5ail£¥»*ES»J (AZT. 3 

tci) £7uT7-nMm (of^tt*^) *«3e*t»***. fzmmw 

^©.fc^ttttiSlT. Ri£. ^-f ;PXDNAOft*«iifiaJft6#^©a8tt1#JIWtt 

JflC«^<ttH I VfcOflffl'bfTJbftT^* [(1) Proc. Natl. Acad. Sci. USA 61 
(3). 101 3-1020 (1968), K0URILSKY Pet al. : (2) J. VIROL. METHODS (NETHERLANDS). 
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dj] . ztzmftmsztitz't >v-ify-ifmmmt unt usp 5. 

5 7 8.5 7 3lzmm<D^7?Vm&ft*GB 2 3 0 6 4 7 6 A KK*©r h y t 
h* D^-7^;Hi##, WO 97/38999 tlE«©7^ ij H 
25 ft*, Xltt (Khim. Geterotsikl. Soedin. 1 973.(1 1). 1519) CIS, £311© 

£*:USP 5, 475. 109 tCte, ^ + V^>l!!5 i tibfc#^^'f^^TnS 
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* t)-Xl>it** v y&#ttx> Y- Z 9 U7-V (cap-dependent 
endonuclease) IWtSS. 



D7IJ-JK fij&g£*r LTViTfe iHAf 0 7 7^**. B&SfcW LT <^T 

r 2 «*», M7;p*;k iitft?^*^*;^-^. B&a*;pr l,tv>t*> 

20 il»7U-*. IiI*fLT^Tfe<t^77il'*ik III5:WH^t ; fc<t 
l>7 U— = ■HS*tl/TV>Tt)J:t^f07 , J-;k g&S£*T 
LTl5Tfc«t^Afn77MJk iiS^ttt^Tfci^y'J-ikf B 
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YliCOOR (Rtt***fc»4X^xJHaS) . fi$S L X V>T t> V» 7 
U X«S^SS:WUT^T : bcJ;Vi'\'7 : -n7 U -)VT~&%. 

<SU R 1 . R 2 . R 3 , R 5 R^R 6 ^*^ ; R 4 ^*^, * h + i/Xtt? a ; 
X^t Ho + y ; AOY^COOC 2 H 5 Tfe5l^2;l<. ) 
T**£n-Mb£#) (J51T, <k^« (I) tv»5) "b t < «^<DS£fH4ft, Xtt 

(2) YtfCOOR <xt*. RttWEtliilifcfcTife*) <7>*i£, R'S^R 2 * 5 ^ 
Bf tiTk tit T- lite ^ ±E (l) E*®fl:&*. 

(3) XA»kFD*->*OY^COOR RttWE4:H*«T**) 0« 
R 'RtfR 8 *<rai#K**Ttt&n. ±IS (l) E«©<k-&*. 

(4) R »«J**XttB8l*ft*rbTV»Tt>J:^7 U~^Z^*x;PT**. ± 
IB (1) ~ (3) 0^1*n*WlE«©<t^*. 

(5) R»*«**, Btft**WLT^Tfe«k^7U -JP, Xtt|*i4lri/T^ 
Tfe<t^77^^T$5, ±E (i) ~ (3) ©lr»1*n*^E*Oft^*. 

(6) R 3 , R 4 , R B RtfR 6 A«**l-€ t nSlJiUT**XttAPy>T**. ± 

e (i) ~ (3) ©nm^cE*©^*. 

(7) R 3 . R 5 &.tfR 6 #-r^T*^T*&£. ±E (6) E*©<fc£*. 

(8) XA»kl<D4->T»5, ±E (1) ~ (3) © V>-rn^ £E*c©{t&#J. 

(9) Y^iiS^tbT^Tfci^'Nf □7U-;k-s§. ±E (1) E*<8 

ft**. 

(10) gAfn7'J-W<, «rtO&< ife lBONi^tftS 5X146 
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mmr$>%>, ±e o) E«©<t:£*. 

(1 1) lAfoTU-Jl'^, f h^^'JJk HU7'/'J;PXtt-f 5^7u;u-c 
**. ±IE (10) E«cDft:"&$. 

(12) r i *t**xttBlftai*#ux^T i bJ:^7U-;i/^;u*-;i' ; r 2 #* 

;U;R 3 , R 4 , R s RO!R 6 ^-en-^tlffiA LT**XttAny > ; X**k H p 
*->T?*5. ±E (1) ~ (3) <D^?ftfr\Zfcm<DitG®). 

(13) R >3jt*SllXtt«Jftai**tTHT«bJ:V»7U-^XJHKr:JW : R 2 #tK 

10 Jl/;R 3 . R 4 , R 5 RtfR 6 7^ft-6n$&5£ LT*iXliAD^ > ; X#t K □ 
+ ; YtfMlfcSSW H^Tfeil^fny U -JUT&S, ±E ( 1 ) tlWLO 

(14) r ^^xxttAD^ >»c J: oatlsnTVJTt) J:v»7x-;i/^;u*- 

15 «t rj|lift3nTV»T'bJ:V>7x-;p^^JI<T?»* ; R 4 **Aoy> ; R 3 , R 5 &. 
tfR «*t*fc** : X#t H o + -> ; Y^x h 7 7 U ;UT'&&, ±fa(13) IE 

(1 5) - C (O) CH= C (X) Y XRtf YtttfriEtftMT**. ) T 

(16) ±E ( 1 ) ~ (14) 0DV»1*tlJ&»fcE«O<k-&»**T^J*»t LT^W 

(17) ±£ ( l ) ~ (14) ot>Wl:£i©fk^*StWt5'f >x^*7 

25 us) ie (i) - (i4) <0^rna>cE*0ft&«s£#'9 w *ffi£'f -H'* 
IS. 

( 1 9) ±E ( 1 ) ~ ( 1 4) ©^rnAMCEIRO^^ttS^WTSttH I vs. 
(2 0) ±E (17) E«0-f KBfFfflfc. i£IE¥»*IH«aifttf/ 
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*%WitG<$>) ( I ) <Dmm±<D<^^(D—D\t. 4 > P-)im<D "-C (O) 

CH = CXY" Ti$n§15Wt5,St*5. 

a s ft \t fl& © ffl is t © # « cd n -r n © m & % * a © x * § * r a . 

X^Jl/. n-^D^. -f v:/n tf;|/, n-7^;K 4 l J79-)V. 
sec-7^Jl<, t-7^Jl/, n-^>^JI/, 'fVt>fJk **^>?-;P, t-*> 

rfiii7;u3*->j li. *J l ~6«©B«:Rxra;#ii*#07;io* 

15 ^V7h*->, t-7h=lry. n - , -TV 

K>^;u^-*->, n -a* -f y ^^Jl/**^**^-***. ff* 
L<14. «*»l-4fflB7;i'3*i/|T*0. *H*->. Ih + y, n-7n 
^V70i|?+y. n-7h*y. -fV7h*->. t-7h + y|T$5. 
tis9u7)l>*)V&&7)V*)l'l \t> «|Atf»i*»c3~6 0jRtt7;P*;>A<« 
20 &Lfc±Efttt7;i'*;i'T» 0 . y^P7DlfjMfJK 2 - -> ? O 7 □ f^X 
4 - y^7 D7D tfJpy^^, f>£ U^>?-)1< Z - */ 9 UK>?-)1 

7a¥)V, is 2 U } s )V )V . 2 - PA^yjUfJ^Sfi^f^. 0 
£U<14. y^a7Pt;^tlilfcKI»l~4fi(iD7JI'+;i'T?*f). -> ? □ 
7oe;Mf Jk 2 - d7d e;n^;u. 4-yi?o7alfJk7f 
25 r«ft7;i'*;i'^;i'*x^jt4,«>t«±Efll«7;i/*;u«ttt^' tfcx^*-^ 
Sti * 9- h 7s hip.-)),, xfjpxjkt-^k n -7a e;p^;u*x;u, -f 
y7ni;ik7;kt-;k n - 7^;px ;u*x;u. < y7f;^;^-;k sec-7 
t-79 t ;p*;i<#=;K n -^>^x;i/*-;i/> -f y ^>?;y 
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5 -f yy^jux;i/*n;i,, sec-y^^x^*-^, t- ;p#x 

rft«7;u+^*;nR-;i/jtt,«^tf±iEfia7;i'*;i/j&«IS^ Lfcrt^tfxjp 
ST'^o. x^yu* n - 7o tr;^ Ji/#x;k -f 

yyDCA*^#r:^. n - -J3-)Vti)VTS-)l. ^vyf;^^#-JK sec-7 

n-^DW*^-^. < v ^Dtr^*JU#=;w, n-7^# 
15 -fy^f^*^-;K sec-y^* ji^-ju. t- 7^;^;&;^*- 

rft»7;un*^*^#-^J a. «^.tf±Cfi»7^n*->* < tt^bfc*^ 

<y^o#+/ijjH-ik n-^h + y^J^-Jk -fy7h*v 
20 s -yh + i/^i^-Jk t-^b + yAik^-Jk n-^>^JU 

^-+->*;i/#^;p> -f'MVf jkt*y*Jk#-Jk n 

^yA^->;Pt+yAik*-;^*^t5. »SUI4. i*5H&l~4 

*;|/#x;i/, n -7n#*'>#JI'#x;K -fyyP!lt+y^Jkl-Jk n-7h 
25 +y*Jkl^ik 'fVT'h + y^/H-ik s-^^y*JH-ik t-7h 

t>X'JM) *T*-6. ffSKtt, 7i-;k ^-7^;pt*«. 
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5 ^>$>;u**->, 2-7iWWy, 1 2- (2 

15 rr -j -^x;u*-;p^-*->j a. «Atf±E7'J-^^«^ufcx;i/* = ;p 

ttS&S^-rnRx * 1 ~4ii£t? 5 ~ 6 lO»SaS7* 0 . xXn 

20 tfa»j;u. **-tf-v*u;K x7V'j;i/, 'fs^/u*. t!7V*u;k MJ7 

[^07^-)^**-)^ 14, «^tf±E^xn7U-;i/*t|g^b&x;U 
-;i/z;P*x;u, tf y = ->*n;P7.^*x;i/, t? 9 ->*x^x^*x;u, HJ7-7X 
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*;uST&0> ^x^;i/^^;P, 2-^x-;px^;k trn<j;u 

2 - tr □ u ;ux^;i/, **ij-v*u Ji^^y. 3-?77u;^DKiK 

4--f S^'/U^"/^^. tT7'/'J^^^;U, 2- hU7 1 /UiHfik t! U ! J 
5 2-e'J-^-;Hfik 3 - tf U ^ y-J^n fcf;P, t'Uvy-JM 

2 - If 7 ^-;txf;k 3 - h U 7 y-J^n tf 4 -x h 7 '/'J )l>Zf 

S) ftfftJ 5 ~ 7 a®#^#^?ISSgi*L, «*.tft;Hfc'J:=JK ^*^EJ1/* 
10 iJIJK tf^vXJK v^- + -tr--;i/. tf^Uvx;U. tfD'Jy^ik f7'/U 

15 ±IS© ry'J-^J , rr 'J -^*^# = ^J » r 7 U -)l>X)U-fc=.)H . ry 
u -^^;i/*-;u**S/j . i77)\>*)V\ , r77^+Jkt^yj . ^td 
7U-;h . rArD7U-;k^;kt-;k . Ktp77J^*j . ryu- 
. ry u -;i/^;U7 ^ x;i/j , r7U-;k^Jk*-;H , r^xn-tM 

9 V )\/&Bl7 )l*F-)Ui . fttf F'sfnD-'f £ U 7> * x ;M ^S^S^^T^ 
20 -tn-^ni^ — XttJI&S 1 ~ 4ffl©B*STttS©feH (tfJUK 

7j;y#*->, AP-7-*> (« : F. CI. Brl) . h U A □ tf > {\L&M.7 )V 
*r)V (01J:CF 3 . CH 2 CF 3 I) , fiftT^*^ (0J : XxJl/, -f 7 

-fa t -7*^;KSF ) , tt«7;HJ*-> (M : ;* h + y, ih + y, 7*d# 

25 7h*y§) , Si7 Ho* -> )\>i£-)l m : * h * ->7J ;i^x;K X 

h + ->7j;y*-;i/, t -7 h*'>*;nK=;nff) . xhp. 7^ A <£tt7;p* 
;Hft7$ J (m : ^fikTi / . l?Jk7> y\ y/fJk7> y<S) . 7V H . 
7U-;y (« : , 77Jk+JP (08 : ^>vJy^P) . 7 = y"£®S (0U : 
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[;\ny>j tLTlt F> CI, Br, \ tffflTjkZ tl% > 
5 R'VfemiZ&VZ rg$g£W LT^Tfc £^7,^7 RXS 

YIC^tt-SRT'^^n-SXXx^^a, XHR 3 , R 4 . R 5 . R 6 lli3lt^. Tx 
;U X^jK t -7^.11^) . 77^*^ <"?>5?;k y7i-JMf 

is jh?) «^sns. 

20 Jk*ij;7ik*rik t-7 h*zsiJ}V#=.)l* i»IStl/Tl>Tt>iVi7i- 
JltUUA^^ )l (til: Any>l!) . iiSJtlTV^Ttjctl^xx;^ 

;i/*x^ (g&g : h'J7Jkto^f;k •fV7 , D(f;k /*>$>;k a 

fc<fcV^> v?;i/ (£&£ : 7i> /say>, 7iiik ^h*^> 

25 xho, 7=y^) . 2-7x*^JK i -■*-73 l ;P;*3 l ;k k°'J 

TU^7irjl/7,Jkt-JK'M. 
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;i/ (III: ap^>, *h*->. y^^7^/l) . B&g£*T LT^Tfc 

10 R 3 > R 4 , R 5 , R 6 <D0^b^mt Ltlt f ^T*«zK* T » § *» X tt R 4 # 

YtlTffll<tt« COOR (Rai$X(lI7,fi^S) XteB8tS£*r 
15 *f*L^. XR#XX7^l^gT&5<b^tt£/£*ffl#£: LTfcfffltfeS. 
fS5XH6lSTfeO, iO»Sl<tt> fh7'/'JJk MJ7 l /U;k -f 5 

fl:^* (i) a. a*. »*f<S5TetTJc*"rfb^¥ft*iRof**. 

20 




(I) (P) (Z=0,NR'' ( i») 

(Set. R 7 tt7K^xtt-r 5 ) 



±EO{k#¥«fc*^T, {fc£* d'. fflU Z=0) fcMt&tl (I, (IU 

10 



WO 99/50245 



PCT/JP99/01547 



x = oh) <d*j* v >#t»o, ^tzit^m d") tits® (i) \ts 3&wm 

5 SfcWLT. *c(t#» (i) twictt)**. fr*. 

its® (i) o»*WfcdFfp*ti**t mi. u-cfciAii, ±h 

T)V* V±M&mt& ; 7>^-^A^ ; h U ^f^7 5>S. h 'J If*75> 
10 y->i'DA+yJl'7i>I. X^y— ^7 5>I. yi>/-^7 5>I, 

HJx*y-^75>*. 7*a;*M >Jfi«©IBI*«75 >il : N, N-5>*>5> 
;Ufl/>y'7^>§C77^*^7; ; tf «J 5? >£, U +7 'J 

>£. -f U >ifctiIfS17$>I ; fh7^^7>€-^Ai, 

15 X^T^x^AJfi, ^>yJ^U7'? : ^7> ; &^^Al. ^^^KU^^f 1 
;|.7> ; E-^AI. x h5^*7> ; E- l 5Afi^©^4i7>t- l )Al ; 7 

©asiaum ; mmm, -/ %wu&. -7K>«&. ?v-jhi 

20 U > =fS?^, £-x>M. 7x:a;nf >«lft*©*rtt»ifi ; 

^ tf s ft 5 . 

(I) ©*fn4tj, &M&*n#ifc#f§$©$&llrtT*;&<2>. 

25 

<t£tt (I) ©Kififtfc&TfcttBI'r*. 

ik^«l (I) tt«f«-f > F-JHS»#T»**«, -f> H-;U*aE*#»i1"* 
^tt<k^ttttKK*ft»filStlT^*(HetrocyclicCoBpounds. Indoles Part 1-3, 
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(Wiley Interscience), The chemistry of Indoles (Academic Press)^) . cfc r> 
fiitCiO, (t^m (I) **Sl:^US5. it&to (I) ©ft£tt&- 
5 (1) 3 (fi*^*^- H 




(A) X = OHCl& 

£S* (Tetrahedron 48. 10645 (1992)) »fcC«fiD^FttTlt 6 n&«4 

io «i, Aay>*fenoR s (R 8 ttfi«7;u*;u^) ff 

SL<tt&S#SETTKJ&31i:S£fcK:J:?K {fc#tt (la) £f§&. 
SJS*«tfcUTI4, f h7kFD77> (THF) . 5>t^>«#«SSft 

7> h U ^fi^U K (LHMDS) WJS^nS. fi-100- 

15 1 0 #*L< H-70-60T:T?**. 

{fc#tt (HI) tt/Ttt, #J;US, 5/»tf*5>/f t ;i' (yifJH . *9-fr <x 

I^tJK 1-h U ^;I/-1H-1, 2, 4-1- U 7 > 7-;l/-3-*;i/#>^ IfiUXrJK 
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(B) X = NHR 7 <DJi-& 

±fE{t£$)(I a)[C, ±!E{t£$) (IV) (R 7 tt7k^X«75 /S±©SmS) 
5 $£tt^co&ttM££&£-tt6 - il-=t 0 > (Ib) 



(2) lftg&g (R 1 ) V>m\ 



10 




s#&t, (vi) (it*, nmmm) x\t. R'iLt#Asti#?. 
-r v ->7*- Hja#*Rrt>s«T<t^« (i) 

SStLTli, NaH, K 2 CO,»iJ«fli3n6. »**£bTtt. THF, 5? 

15 *tt)>§wi*^n5. 

fc&tt (VI) tLTli. mW-)^D'JH (« : (fi&) ^>ir>X 
J^rj^D'JF, 2-f*7i>^W;MO'JF. (g&) 

20 .(gift) ^>s?;p, tfn«j;k t7x:;Mf)H) . ft fr^*^ )\> 

^oijh* ( #ij : y/f Jl'^Jjl'A't'fJl'^DU F ^ ) . A n >{t7 > )V (ffl : /i 

-f V->7*- hStLTtt. (g&) 7U-;KVy7*-h (#J:7xx;P 
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sjfciagte. 1 o o~ 1 o or. »$L<tt-2 0t~6 0tti65. & 
±c (i) xa (2) <D\,*?tifr<DK&m\z\t, mm\z&K>%mm\zm%iaij 

5 ttfcaviK«B*JcJ*LTfi«K**ffi». *fc£«»» m^lCckO, xxxJKZ) 
( I Mi. flIAtftttf'f Jl'XfcSflMt LTtfflT^S. <fc£« ( I ) 

(i) a, W}®m$&ftTmmm\z'pte< t*^ yrsfy-ii&mtiibTmm-fz 

l/hn-J'f;^ («. HIV-lf) C»r*-f >7^5--t?ia#30i: LTtffl 
T&D, ISHIVifrtLTtJBnS. 

ji&a^ffl^*=x^**t*ttH i v&t&fr&tatTmmm&izRi^zzt 

*»w<t^«tta#o»»i. mm. mm* mmm, ti-z-t^m 

ft^«tt, *ttx«jftttB»ffi»?B> ^#*tuTffl^*ct^T#s. torn 
n\z®Lx\z. mmvmmm, m&m. %nm> *tt*»i, m&mm* %<tm, 

fc«fc?Tt>Ji&5#. Ing4©i^. filtAl BfcfcOlBO. 0 5mg~ 

3 0 0 Omg. jlfSKH. ^0. lmg~1000mg£. «-rntf»fllLT 
«4tntfJ;l>. #8nS40*ft. fiSAl BJftOfiO.'o lmg-1 
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OOOmg, £?£L< tt. WO. 0 5mg~ 5 0 Omg£&^T&. 

-C(0)CH = C(X)Y (itf, XS.^Y«HtiE<!:|W|tgT'^§. ) 

(i) tra«K:t«^'f ^x*«®KjS8t LTofdja atamans. > 
% $ $ si r s & * © * a © * & 

Me=^f)l' ; E t =X^;i/ ; i P V^Dtl ; Ph = 7i^ ; Bn = 

^>v;i/; A c =7-fe^;i/;Boc=t-^ h^'>*;i/#^;U;MeOH=/^ / -;U;EtOH 

20 = x* ; MEK= ^fjUfj^h/; EtOAc = gf tlf^ ; CHC1 3 = ? O 

jPA ; MeCN=7-b h- h U )V ; DMF = N, N-v ;* ^JUtfJI/ A 7 S F ; DMA=N.N-v^ 
?)l7-t h75 H ;Et 2 0=X^;i/X--5^; i-Pr 2 0= 7 7'DlfJH-fJl'; LHMDS 
= iJf^7At*X h U p^^v'J ^7 5 H ; Hex= n -^\ + +t"> ; THF=x h v t H 
D77> ; DMS0= v * =f-)VX)Vars^ri/ H ; aq. dioxane=i?^- + U->7K1S^ ; Tet 

25 =2H-5 L h7 4 /-;i'-5--r;P;Tri=lH-tl, 2, 4 ] - HJ 7 ;i> - 3 
->r;P ; Imi= 2 --f S^l/UJW LT#i*tf Ph(2. 5-C1) 
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#0iJ 1 




O 




o 



i?^f^rth7SH (29. 5 g. 39 mmol) t*»T. vtSfl: 'J >(7. 00 g, 
76. 9 mmol) * ?TS T b , £ © T 30 # fSJ if # L . * ^ T X UK 
(Khim. Geterotsikl. Soedin. 1994, pi 33) iZft^nZMt l-^> ; J )V ^ y Y - )V 
(8. 00 g, 38. 6 mmol) ^ JO A, lOO^T' 2 P$mtt# Lfc. EJ£#S**KSn A, 2N NaOH 

* n-^\ + -y->-e^?f "TSifcCJ: O 5. 1 gdCtm :52a!) <7>^Jgft-&#j ^rf# it. 
NMR(CDClj) 6 :2. 72 (3H. s), 4.60(2H, s), 7. 10-7. 48 (8H, m). 7. 94-8. 20 (1H, 
m),8. 20 (1H. brs). 

2 

JUXfil' 
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(1) -f > (4. 8 g, 29. 8 miol) ©X-f-;K200 aDttttlC 

5 ^-K#L. gfKX^^TJSWrSil^SSlSIU, 4. 5g(iR¥:86X)©-r > 

-5-7JJU#>® ^^;i/X7.x;i/*f#fc„ NMR(CDCl3) 5: 3. 93 (3H. s). 6. 65(1H. 
m). 7. 27 (1H, m), 7. 40(1H. d. J=8. 4Hz), 7. 91 (1H. d, J=8. 4Hz. 1.2Hz). 8. 40 (1H. 
brm), 8. 42 (1H. n). 

(2) ±Eft£tl(5. 3g, 30mmol)£ THFO50 ml) U ^* NaOH (6. 05 g, 150 
10 Mol)ifh7 n-yfJl/Tyt^^A^Di M0.51 g)$iifc„ ZKDfiSJKK 

*?&T. ^>-tf>7JW-;^DU F(6. 41 g, 36 mmol)0 THF (10 nl)fttt£$l 
Tlfc. rafiKT 30»|IBS«i«> ISttttSrttBUU THF*«ETtSiU&. ft 
6tlfclSS*»»X^;i/T?«c»L, 7. 24 g <7) l-'Oif >Z)lft=.)l"( > K-;u- 
5-*^#>lfe ^iUXfJ^lfc, $ SKtti*U&»«X^»»Jlfc£7> ; E 
15 xT/KTMU ftlSLfc. SSSttSx-T^TlSiMfcU 

X-TJMft^CJ: 0 . 2.0 g©±Effc#$l£f##;. ^ft«*:97X. 
NMR(CDC1 3 ) 3:3. 92(3H. s), 6. 73(1H. d. J=3. 8Hz), 7. 45-8. 03 (8H. m). 8. 26 (1H, 
■). 
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(3) m.fc~7)V=L-iJh> (10.7 g. 80 moWW PPX^ >(80 nDflSffittCJlg 
*ft&(4.83g. 40 maoDSSiTt. 1ST. Ihftffl&WLtz. ±!2<Dl-^>if 
>*jp*r;p-f > F-fl'-5-*;P#>l* ^f^xxfJK6.3l g. 20 mmol)©^ 

i7DDx^>(60mi)^^=£?iTtfc„ sis;«mt. immmwbtz, $£IC 

5 Jfifls7;USX«7 M5. 33 g. 40 mmol) t Bfc&Wl (2. 04 g. 20 mmol) £ JP *fc. 30 

T. 6. 82 g(iR^:96%)<7) 3-7 -fe^^-l-^ >if > 7. Jl/^XjU-f > H — Jl/-5-# 

10 NMR(CDC1 3 ) (5: 2. 60 (3H. s), 3. 93(3H. s), 7. 48-7. 68 (3H, m), 7. 94-8. 00 (2H. in). 
8. 09OH. dd, J = 8. 8Hz. 1.6Hz). 8. 26 (1H, s). 9. 00(1H. d. J = l. 6Hz). 
(4 )±IE{L£$I (0. 18 g, 0. 5 mmol) £-7? P P * * > (2 ml) Kigfl? L , -35 - -40*C 
KftJPU #i^T* l ^PM©* p > h "J 7p 5 H-s;* n 5 ■!) 

x-T-;i/Ti5tif-r-& <h 0. 1 g(iR*:60Ji)© 3-7-t5 1 ;i/-l- / <>-lr>7 > ;i/^x;|/-f > 

NMR(d 6 -DMS0) 5: 2. 62(3H. s). 7. 62-8. 23 (7H. m) . 8. 81 (1H, m). 8. 93(1H. s). 
(5) ±fE<fc£"t) (750 mg. 2. 2 mmol) £ THF(25 ml) KM L , 77xX;l,77 V 
20 **>(510mg, 2. 64 m«oI)*linA 601CT 16 WfBttlftUfc. jRlSJS&SEffiTlCiB 

;P-h^X>(l:4v/v)T*Wr*ll»*»IBL, 530 mg(M : 48S) ©«Efl:£* * 

NMR(CDC1 3 ) 5: 2. 60(3H. s). 7. 14-7. 66 (14H. n), 7. 93-8. 01 (3H, m). 8. 16(1H. 
25 dd. 1 = 8.0. 1.4Hz), 8. 26 (1H. s). 9. 13 ClH. d, J = 1.4Hz). 

##0>J 3 

3-7 -fe Z-fr-l-ir p p - l-7i*fH > K — )P 
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o 



( 1 ) 1-7 -t □ n-f > H — ^ (0. 58 g. 3 mmol), h U 7i;JWX7 
4 XI. 42 g. 5. 4mmol), 7 x * ;U 7 ;i/ □ - ;K0. 66 g, 5. 4 mmol) 6 ft 5 
THF(12b1)»*C. *&T, S?-f V^D M)V7^i?lD\,it* ; s\s- h (1. 09 g, 5.4 

s mmoi) £ an mt. 3 B#iH!«#bfc. sns«i*«ETt;«« u »5ttfc»s 

Xl:l v/v)T?»ta-rSB»*^ 0.58 g(ffi$:65X)©«e{t'&**}|litt«<»:bT 

nit. 

NMR(CDC1 3 ) 5:2. 38(1H. s). 3. 12 (2H. t. J=7.2Hz). 4.36(2H, t. J = 7.2Hz), 
10 6. 97-7. 01 (2H. m), 7. 20-7. 30 (5H. m), 7. 38(1H, s). 8. 38(1H, d. J = 1.8Hz). 
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(1) tiLit7)VS. —V A (9. 5 g, 72 mmolXDv 5 ? □ PX^ >(47. 5 nl)SjHtt£& 
5 7Kgff£(3.64g, 36 BoDeHTl/.SIT. 15 #R!U£# Lfc.^KXift (SYNTHESIS. 

P1018, 1994) fcte^1»&*lS B-^DD7th + y-l-WD'fH>h'-^ (3.3 
g, 11 mmoDCD-^^ □ OX^ >(33 ml) €rf^"F L fc. KJ&ttfcMT, 1 BffSI 

10 SSlfJPfgaitSI^jJ^ 1. 23 gOKs£:36X)© 3-7tfJh6- 

NMR(CDC1 3 ) 5: 1.56(9H. s), 2. 59 (3H. s). 4. 33 (2H. s), 7. 17(1H, dd, J=8. 8Hz, 
2.1Hz), 8. 28 (1H. d. J=2. 1Hz). 8. 34(1H. s). 8. 35(1H. d. J=8. 8Hz). 

(2) ±IE<fc£* (0. 278 g.'l mmol)© THF (5 ml) ®W. \Z IN frWiit 'J ? *J A (2. 5 ml) 
IS SIT 30#RU£#L£„ IN J&g? (2. 6 ml) £flD a. , MJETKft 
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+ H > F-JVZm&t LT'&tz. fi$-&: 135-1 40*0 

NMR(d 6 -DMS0) 5: 2. 39(3H. s). 6. 66(1H, dd. J = 8. 6Hz, 2. ZHz), 6. 79 (1H. d, 
J = 2. 2Hz), 7. 91 (1H. d, J=8. 6Hz), 8. 08(1H. d. J = 2. 4Hz). 11.6(1H. s). 

(3) hmt&m\z, ^>if >t.;u*-;u^ O U K£M0J 2 izmCT&fcZV 
5 %>z.t\z.& 0 3-y-fe^;i/-6-^>-fe'>7.;i/*-^^*v< > F-^£f#£. 

NMR(CDCI 3 ) <5: 2. 52(3H. s), 6. 67 (1H. dd. J = 8. 6Hz. 1.8Hz). 7. 30 (1H. d. 
J = 1.8Hz), 7. 47-7. 83(5H. m). 7. 87(1H, d, J = 3. 0Hz). 8. 21 (1H, d, J = 8. 6Hz). 
9. 0 (1H, brm). 

(4) ±!Eft£$>(0. 63 g, 2 mmol)cDT-fe h- h U ;K8 mDJgffi (3 ^ > 7 □ 
10 iF(0. 41 g, 2. 4 mmol) t&L&jl U £ A (0. 55 g. 4 mmol) £J]D . 30 ft-RHiiSitT 

X^;i/-h^X>(l:2 v/v)-e$£ii-f 3H#7!>>6 0.72 gOK$ : 89X) GDMfc^tl £ 

15 NMR(CDClj) <5: 2. 48(3H, s). 5. 27(2H. s), 6. 73 (1H. dd. J = 8. 6Hz. 2.0Hz). 
7. 08-7. 78 (12H. m) , 8. 23 (1H. d. J = 8. 6Hz). 

5 




( 1 ) 5-^>v^tJ-* W > 1 l:fi:T3-7tfJh5-'<>y 
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NMR(CDC1 3 ) 6: 2. 53 (3H. s), 5. 14(2H, s), 7. 01 (1H, dd, J=8. 8Hz. 2. 4Hz). 
7. 26-7. 52 (6H. m). 7. 80(IH, d, J=3. 2Hz), 8. 01 (1H. d. J = 2. 4Hz), 8. 65 (1H. brm). 

(2) ±fEft£^ (2. 0 g, 7. 54 mo\) t i-i? tT-JVT $ J t? >J v > (0. 05 g. 0.4 
5 bioDO THF(20b1)»«K1. SIT. : J-\-^=f-)Vi>-fi-it^- h(1.97g. 9.05 

mmol)© THF(5ml)i&}l££fffiTU ZOftffltiLWLtZo &!fcm*ffimT \Z&M L. f# 
t>fttzm$k%'( V e;PX-^;UT?5t)f 1*3 t 2.58 g :94%) CD 3-7-fef- 
;H-^/yJ^+y-H-yh + yAJH-;K > F-;i/£f#£o iL&:114- 

H6t:. 

10 NMR(CDC1 3 ) <5 : 1.70OH, s). 2. 55 (3H. s). 5. 15(2H. s). 7. 06 (1H. dd, J = 9. 2Hz. 
2. 6Hz). 7. 30-7. 51 (5H, m), 7. 98 (1H, d. J=9. 2Hz). 7. 99(1H. d. J = 2. 6Hz). 8. 19(1H. 
s). 

(3) ±!E{L£$I (2. 58 g, 7.06 mmol) £Ml^JK51 ml)Ki§fl?L. 
5>£A<0. 13 g)*JP^-, ^JISST, fcmmnbtzo 20 #fST* 1 96 ml ofcmw 

15 iRJRStlfc. ftfe&fcitS'JL, gmx^)l>£®£Lfco f^tlfeJSi^^ V^n £ 

;i/x-x;n?^#-r-2) £ 1. 7 g(iR^:88J!)© s-T-fe^^-i-t-T' h*->*;u*x;i/ 

(4) ±f£{L£-*(1.8 g. 6.54 mmol) CO ^i? □ >(18 ml) Mil 50SNa0H 
fcffiMtt il)ifh7 n-'N+yJl'7>tZ')A^D$ F (0. 28 g, IQ%^)V) £JP 

20 SfcfcMT, 1 ^HftH:©/ h + y^fi^oU K--;y^an;<*>M(8 

Ltz n-A*it>T'i!tjlt5 ItCJ: 0, 1. 98 g(«#:95»©Mffc£»ft#fc. 
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6 

3-7tfJH-?DD-2-(4-7)^D7i^fJH-^ > P — fr 




5 (1) Xm. (J. Org. Chem. , 47, 757 (1982)) LJTft £tlS l-^>-fe* 

>7.;i/^n;u-5-^ > 2(3) tlwi^lros^^M t , 

$:86X. 

NMR(CDClj) <5 : 2. 61 <3H. s). 2. 89 (3H, s), 7. 32(1H, dd, 1 = 9. 0Hz. 2.1Hz), 
10 7. 46-7. 65 (3H, m). 7. 79-7. 83 (2H, n). 7. 91 (1H, d, 1=2. 1Hz), 8. 23(1H. d, 
1=9. 0Hz). 

(2) ±e<t^«(l. 40 g. 4 Mol)*Rgtt[<tl»*(50 ml)fc»*U, N-^DtXi'y 
>-f ^ h* (0. 71 g), m&it * > 7 -f;K 10 mg)£inx., iI8feT. 3. 5 B#f8JJt# L 

«fHi«Sft**8iJL, tttt£«lf. M**. »Sttfcttfi*'> 
15 I0*ilf*7*#t5tl.5l g(iR^:88!l!)© 3-7"fe^;i/-l-^>-b*>X;l/* 
-;i/-2-^a ; &^?;i/-5-^ po-f > K-^fcff fc. Mjft:l55 , C. 
NMR(CDC1 3 ) <5: 2. 73(3H. s), 5. 40(2H, s), 7. 37 (1H. dd, J=9. 0Hz, 2.1Hz), 
7. 47-7. 66 (3H, m), 7. 93(1H, d, J = 2. 1Hz), 7. 95-7. 99 (2H, m). 8. 1 1 (1H. d, 
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J=9. OHz). 

(3) ±IE{t-&^) (1. 42 g. 3.35 mmol)<A^>-te'>(50 ml) Kigfl? L » X?L^>^U 

n-jKi.04g), tf u h;ux>x;i/*^-- h (o. 06 g) ^iipx., i8fl# 

^MtKLtc. MJS&£friP£, SW*t'£AL£. StUx^T'fiUffi U , 

© i-^>-tf >x;u*x;i/-2-^at ^^;i/-5-^ □ o-3-(2-*^;u-[i. 3] + 
V7>-mw-< > K-;p£f§7c 0 ins-ne'e. 

NMR(CDC1 3 ) <5 : 1.73(3H, s), 3. 78 (2H. brs), 4. 06(2H, brs), 5. 35 (2H. brs), 
7. 27-7. 60<4H, in), 7. 85-7. 89 (2H. m), 7. 94 (1H. d, J = 2. 1Hz). 8. 02 (1H. d. 
10 J=9. OHz). 

(4) ±bE{H'&$) (0. 85 g. 1. 8 mmol) tb'J 1^*7 7 7 -f MO. 36 g, 2. 2 mmol) 
(Dm-SWiZ 145-150'Ce 1. 58#K, jJDf&Jg#.b£. KJEtttX-f-^-n- 
/V + U-Xl:!. v/v)£iB;u #Tth-f£*SI?.(0. 91 g. M :963fi) <h L T [1-^ >if > 
x;i/*x;u-5-^ D D-3-(2-^;lXl. 3]5>**V y >-2— f 7>W > 

15 -f ^;H-#**>* ^IfJU^fi^Sfc. l»j£:126-127t;. 

NMR(CDC1,) <5 : 1.3K6H, t, J=7. 2Hz), 1.79(3H, s), 3. 93-4. 25 (10H. m), 
7. 20-7. 58 (6H, m), 7. 76(1H. d, J=2. 1Hz), 7. 98(1H. d. J=9. OHz). 

(5) ±Efc#tt(l. 43 g. 2. 71 mmol) £ 4-7J^D^>X7^ft H (0. 40 g. 3.25 
■ioDS THF(27ml)lC»«f L, *frT, fcmiti- h U 7 A (60X. S*7^*^;P) 

20 * 0. 22 g(5. 5 mmol)£tll;L7c. 1ST 18l9mtt^«, DMF (2 ml) <h 4-7 □ * 
>X7^fk H (0. 11 g)£jJP*.> 3P#M!Jt#Lfc. JKJS$^i&fc7>*X7A7K 

@£t. jsattswKx^^-n-^+ii-xi^, v/v)nss<t$*a t. 1. 02 g(«R 

^:76*)<7) l-^>f>XJWrJl/-5-i'DD-2-[2-(4-7Jl'tn7i-JH-t'- 
25 JH-S-tt-*^-!!. 3]^** V 7 >-2-'f ;P)--f > K-;Hfc*fc. »J&:149- 
151*0. 

NMR(CDC1 3 ) <5 : 1.63(3H, s). 3. 45-3. 50(2H. m). 3. 91-3. 96(2H, m). 6. 87(1H. d. 
1 = 16. 5Hz), 7. 10(2H. I. J =9. OHz), 7. 26-7. 36 (4H, m), 7. 46-7. 55 (5H. m). 7. 82(1H, 
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d. J = 2. 4Hz). 8. 1 8 (1 H. d. 1=9. 0Hz). 

(6) ±effc#*(0. 82 g, 1.64 mmoOfcimx^JKlO ml) t X * 7 -JK20 ml) 

1 0% Pd-C(82 mg) »D ^- , 18 B# dTk^^D Lfc. 

agsu , mmv, ; -frfr<bt£$kit?z>t o. 4igOK*:5i*)© i-^>-tf>^^ 

5 *X J1/-5-? DD-2-[2-(4-7J^D7i^fJHW]-3-(2-^f)h[l, 3] + 
V 7 >-2-< JI/)--f > F-^£fi fz.M&: 175-1 77t: . T CI <Dfc£#J (0. 244 g) 
£^**+>- >(6 mDCigfi? L , IN 1M.WL (2-ml) £JU*., SO-SS^T', 30 #^0$ L 
&. U ?£«£MX^T*ttlliS, £*|-TSi: 3-7ir^ 

-l-^>-fe*>X;L-^XJ|.-5-^ DP-2-[2-(4-7;i/^D7x^.?-^x;l/)]— f > H- 

io ;p£5£S Mil fife. 

(7) ±IE'(t-&#l(0. 24 g)£D^^ + -y->(5 ml)MK IN U ^ ■? A (1. 2 ml) 

i mmuaf&. itatbfc. sjsM^^^x^ji/Tatii. 

M£x-x^T?fc#-<J-££. 0. 135g(M:88*)<DtDifl:'&4l3£ 

f#fc. SLSino-mr. 

15 NMR(CDC1 3 ) <5: 2. 68(3H, s), 3. 02(2H, t. 1 = 7. 8Hz). 3. 39 (2H. t. J = 7. 8Hz), 
6. 95(2H. t. 1=8. 4Hz), 7. 09-7. 22 (4H. m). 7. 93(1H. d, J = l. 8Hz). 8. 2 5 ( 1 H. brs). 

7 



20 




(i) 6(3)-ef# e.ti7c i-^>tr>x;u*xji/-2-7'p ; &^g l ^-5-^ 

3-(2-^^;U-[l. 3] 7 7 >-2— f JIO— f > F -;U (0. 236 g, 0. 5 mmol) * 

THF(4 ml) il^fc? U U >(0. 1 1 g, 1. 25 mmol) £ tW . MT , 2 B#ffl$ 

25 S£U#<=>tt£iiSJI£M, X-x;UT* ft # "T-S. i: 0. 214 g(iK^ :90*) (D 
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(tJl^'J >-4— f y Y-)V*ntz. St&: 195-198*0. 

NMR(CDC1 3 ) 5 : 1. 74(3H. s), 2. 35-2. 40 (4H, m). 3. 17-3. 25(4H. ■). 3. 70-3. 78(2H, 
m). 4. 01-4. 07(2H, m). 4. 1 1 (2H, s). 7. 24-7. 60 (4H, m). 7. 85-7. 90 (2H. m). 
5 7. 96 (1H. d, 1 = 2. 1Hz). 8. 06 (1H. d. J=9. OHz). 

(2) I? >^-;M0. 186 g, 3 mmoOO DMF(2 m\)mfe\Zfo%{t± h U £A(0. 12 
g, 3 nmol. 60%. 5 SriHAfc. ^ <£> i§ $ IC ± f S ft £ % (0. 475 g. 1 

minol)***., 80*CT 30#|B!lllJ»Lfc. MEET DMF £U£ L . 8l@$l£PKX 

10 -Si 0. 296 g ©tell >(8 nl) U. IN ttttOol) 

^i&T 30 d <fcfc«fc Diilt^t LT 0. 23 g(«*:81X) 

£f#fCo »jfe:120-121'C. 

NMR(CDClj) 5 : 2. 60-2. 64(4H, n). 2. 65 C3H. s), 3. 77-3. 82 (4H. ■). 4. 12 (2H. s), 
7. 2K1H, dd. 1 = 8. 7Hz. 2.1Hz). 7. 34(1H. d. J=8. 7Hz). 7. 93 (1H, d. J = 2. 1Hz). 
15 9. 50 (1H, brs). 

IM»W 8 

3-7 -b? frS-V □ n-2-(3. l-VZ □ D 71-^*)-^ > H — JU 




20 (l) ##0J 6 (l)l'IBL i-^>-fef>^;P*-^-5-^ nm-f > H- 

;Ki 3, 5-v 5 ^ dd7i-J^>7JI/7^ H £ H ttcJ: O , l-^>-tf >7. 

;i/*-;U-5-^7 □ n-2-(3. 5-y^Dn7irfft)-^ > H-^ 71*. 
jK/&: 121-122^. 

NMR(CDC1 3 ) <5 : 6. 68(1H. s). 6. 97(2H. d. J = 1.2Hz). 7. 19(1H. t. J = 1.2Hz). 
25 7. 35-7. 57 (4H. m), 7. 85-7. 88 (2H, m). 8. 26 (2H. d. J = 9. OHz) . 
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(2) ±m{t&®£m%m 2(3)tn*CDK*C«lt.ife^T*»fl:U5 t, >ATK« 

its z. t\z& vmmitsysznrc, wm-.m. h^hso-istc. 

NMR(CDC1 3 ) 6:2. 69(3H. s), 7. 20-7. 22 (2H. m). 7. 41 (IH. d. J = 1.8Hz). 7. 45(1H, 
t. J = l. 8Hz). 8. 01 (1H, brs). 8. 1 0 ( 1 H. brs). 
9 



ci ci, ci, 





a 

>=\ 0 



DO D 01 




(1) ##0J J(l)KElft3!iSl:*CT > K>if>^Jl'* = ;H-i'i3D-2-7i 

NMR(CDC1 3 ) 6: 6. 14(1H, s), 7. 22-7. 60 (1 OH, m). 7. 93-7. 98 (2H, m). 8. 15(1H, 
d, J = 8. 8Hz). 

(2) _kEft:£<$) (3. 65 g. 9. 12 niol)*S>0 ao >t^ >(50 mDKJS*? L. ;* * £ 
nD»5fcJ&SK(5. 19 g. 27. 4 mmol) £2k)£T> JlDX, Sit 18 @MiJt# t fc. 

15 gJ6«i:»«lf^4HlJl, *«f*Tifc#, SILfc. » 

□ u-l-7 x.-)\,X)l*s-)\,-' f > Sfe^T**fl:'J ^A-cJfo&ii 

-f 5 £ £ £ <£ 9 5-£ no -2-7 irj^JW n;i/--f > H — M:86X. 
SL£:137-138 < C. 

20 NMR(CDCl 3 ) <5 : 7. 12(1H, d. J = 3. 3Hz) . 7. 26-7. 65 (6H. m), 7. 98-8. 03 (2H. m) . 
9. 23 C1H. brs). 

(3) ±£tfc£ft(0. 87 g. 3 mmol)0v^nn*^>(7 ml) jgft fct&HfcT )V 2. =. V 
M2.0g, 15 mmol) tTt?/^ □ U H (1. 18 g, 15 mo I) ©-BfiffcftSli (21 ml) 
©MJKKMTKWT. 1.5&HjitJ*Lfc. #%#J 2(3)i:Htt©SUaa*UT 

25 «H<fcfc*J«itfc. iK$:85X. 
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NMR(CDC1 3 ) 5: 2. 64(3H. s). 7.40OH. dd. J=8. 7Hz. 1.8Hz). 7. 48-7. 67 (4H, n). 
7. 99(IH, d, J = 1.8Hz). 8. 06-8. 1 0 (2H. m), 10. 1 (1H. brs). 




t h U ^A(2. 99 g, 126 mmol)£ E10HO00 m 1 ) K flP . Jn&»*?Lfc. MJET 
fcEtOH*SSU MKTHF(200 m 1 ) £ JP , ^(ITHF(124 ml), 

ya>)iyXfJKl8.1 g. 124 m«ol) * JO ABS* t U fc. C OlitCMT, 
3-7ir^;U-5-^ o D-f > K-JKU g. 62 mmol)£J)P*.. 3WW«#Lfc. £S 
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JI'TMftfrU IN «l*(120nl)i:lPAfc. flTtB^^^MKL, Tkft. SftXffT 
fcK i>t**>*6»«i L, 80'CT$JET£*!ILT, 14.7 gOK 

Iljft: 219-2 25 "C . 
5 NMR(d 6 -DMS0) <5:1.32(3H. t, J=7. 2 Hz). 4. 31 (2H. q, 1 = 7. 2Hz), 7.03(1H. 

s),7. 30(1H. dd, J=8. 4Hz. 2.1Hz), 7. 54(1H. d, 1=8. 4Hz). 8. 21 (1H. d. J = 2. 1Hz). 

8. 83(1H, s). 12. 6(1H. s). 

7C*»«f :C M H„ClMO t tLT 

$fWm(%) :C. 57. 25; H. 4. 12: N. 4. 77; CI. 12. 07. 
10 H«Ha(X>:C 57. 14; H. 4. 20; N, 4. 97; CI, 12. 01. 

( 2 ) 4-(5-£ DDO K-^-3-T ;iO-2-fc H D^y-4-t^V-2-^T>i 
±IE (1) TfcfcXZxJMSOO mg. 1.02 mmol)&^^- + +J->(30 ml){l!SSL/. 

IN *«(3Bl)*JniL. 4fcHin!l&»»Lfc. i§« £®I£T K H£ L . SlifcTkS 

jPA«fattft*jtW». 5?***>-e*»b. ^SlT J: 0 , 230 mg(iR 

15 ^:80 %)<Dmm<t& vxntco 

»^:220-225'C . 

NMR(d 6 -DMS0) <5 : 7. 00(1H. s). 7. 29 (1H. dd. J=8. 7Hz. 2. 4Hz). 7. 53(1H. d. 
1 = 8. 7Hz). 8. 21 (1H. d. J=2. 4Hz). 8. 77 (1H. d. J=3. 6Hz). 12. 5(1H. brn), 13. 6(1H. 
brs). 

20 7C5H##t:C I4 H 12 C1N0 4 <>:LT 

SHI««) :C 57. 25; H. 4. 12; N. 4. 77; CI. 12. 07. 
Slffiilliitt) :C 57. 14; H. 4. 20; N. 4. 97; CI. 12. 01. 

mmm 2-22 

25 mmm \<o en tmmz lt, tcioi^fH (u) $ 

5tttl6(5»**;i'#>l (Id) *. -hsE (2) £ N« K LT&fi£ U & 
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mmm 23-59 ©it^^ia. wtcdsjlou- h i:j:o ^j&l*:. 




( 1 ) 4-(i-^>-tf >t.;u*^;p-5-^ D CK > H — — f ;i/)-2-t F P + ->-4- 

AMiti- h U $ A (0. 88 g. 22 mmol. 60 *S * V fr** )V) £ THF (50 ml) \Z !& 
SL, *&T, 1 (1) T*®fc 4-(5-^OPOH-iH--f^)-2-tF 

10 P*->-4-*^ V-2-y r r->ffi? X^J1/X7>t-;K2. 94 g. 10 mmol) &SD Afc. SfcH 
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T^i&T ISftfflmWm. Z)l*=.)l>V □ U H (2. 12 g. \2mo\)<D THF(20 

■ l)*«*WTbfc. ilT2RIHm. DMF(8 ml) €-*PA, 3 5 IC 30 #MiK# 

T. 3.75g(iR*:87«0««fl:^*ft1»fc. *fiSB«X^*>6SISA U H4 
,6 156-157 < C<DlSft 

NMR(d 6 -DMS0) 5 : 1. 45 (3H. t, 1 = 7. 4Hz), 4. 44(2H. q, 1=7. 4Hz). 6. 89QH, 
s). 7. 38 (1H, dd, J = 9. 0Hz, 2. 4Hz), 7. 50-7. 70 (3H, m). 7. 88-7. 99<3H. m), 8. 35 (1H. 
10 s). 8. 36(1H. d, J = 2.4Hz). 14. 7(1H, brs). 
7til##T:C 20 H I6 ClN0 6 S 0. 2H 2 0£LT 
B*tt(X) :C. 54. 91 : H, 3. 78; N. 3. 20; CI. 8. 10, S, 7. 33. 
mmm(%):C, 54. 83; H. 3. 78: N, 3. 16: CI. 8. 13. S. 7. 42. 
(2) 4-0 >>Ul/#x;i/-5-£ no-f > H — JU-3 — r -2- 1 FP + v-4- 

15 t*y-2-^f>S! 

_hfH (1) Tf#fcXX5^K0. 8 g, 1.97 mmol) 5: v + >(40 nl) KM L . 

in «K(8ii)«aia. 4i^^ap^a«tLfco »»*«ETi:iii/. 

SSif^SgSU S^nfclSSSIPKif^i^BISfiLT. 0.6 g(« 
20 $:80 %) (DmMit€;ty&% Tz« 
SJ* :210-218'C (ftM) o 

NMR(d 6 -DMS0) 6:7. 29 (1H. s),7. 51 (1H, dd, 1=8. 7Hz, 2. 4Hz), 7. 65-7. 82 (3H, m). 
8. 03(1H, d. 1=8. 7Hz), 8. 20-8. 25 (3H. m). 9. 33 (1H. s), 12. 0-14. 0(1H. brs). 
7C*#*r:C„H l2 CIN0,S t LT 
25 gt-gfflUX) :C. 53. 28: H, 2. 98; N, 3. 45; CI, 8. 74, S, 7. 90. 
HMfl[(X):C. 53. 33: H. 3. 06; N, 3. 40; CI, 8. 56. S, 7. 85. 
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nmm 24-59 

Mmm 2 30 (1) tmmzLx. ^©loi^fM (ici &&f&Ltz. 

$ t>\z^n%<Dttfot> )\srt>& (Id) ±!E ( 2 ) tl^ii: It^iS tfc. 
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IH|Ett):C. 64. 14; H, 3. 97; 
N. 3. 94: CI, 9. 96. 
mm(%) :C 64. 10: H, 4. 15; 
N, 3. 94: CI, 9. 63. 


C t8 H 12 ClN0 4 • C 4 H 8 0 2 iUT 
H-JMtt:C. 61.47; H, 4. 69; N, 3. 26: 
CI, 8. 25. 

Hai(X) :C. 61. 52; H, 4. 69; N, 3. 37: 
CI, 8. 18. 


2 0 


C 20 H l7 N0 5 £:LT 

StJSKX) :C, 68. 37; H, 4. 88; 

N. 3. 99. 

£W(%):C, 68. 13; H, 4. 97 ; 
N. 3.91. 


C l9 H 15 N0 5 <hLT 

ft^(X):C. 67. 65; H, 4. 48; N. 4. 15. 
H«ltt):C.67.49; H. 4. 61; N, 4. 10. 
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(S5-3) 





IXfJI'* ( I c) 


( i d) 


2 1 


C„HjoN 2 0 4 • 0. 2H 2 0 tLX 
H-Wtt):C. 68. 54; H, 5. 59; 
N, 7. 61. 

£«(%):C.68.47: H. 5. 38; 
N. 7. 54. 


C !0 H I8 N 2 04 HC1 tLX 
fi-JMX):C.62. 10; H, 4. 95; N, 7. 24. 

MM (%)•*. 62.02: H, 4. 68; N, 7. 26. 


2 2 


C 20 H I6 C1N0 4 • 0. lC 4 H 8 0 2< hLT 
n-HC(X>:C. 64. 72: H. 4. 47; 
N. 3. 70; CI, 9. 36. 
&JN(X):C.64.68: H. 4.63; 
N. 3. 70; CI, 9. 19. 


C I9 H I4 C1N0 4 £LT 

IHtt):C, 64. 14; H, 3. 97; N, 3. 94; 
CI, 9. 40. 

Hffl3(X):C. 62. 57: H, 4. 13; N.3. 91; 
CI, 9. 70. 


2 4 




C l8 H l2 FN0 6 S tLX 

3tW(%):C 55. 53; H, 3. 11; N. 3. 60; 
F. 4. 88; S. 8. 24. 

HiiahC. 55. 35; H, 3. 21; N, 3. 69; 
F. 4. 86; S, 8. 26. 


2 5 ! 


C 19 H M BrN0 6 S t LX 
fUK»:C, 49. 15; H. 3.04; 
N, 3. 02: Br. 17. 21; S. 6. 91. 
H»(*):C. 49. 07; H, 3.05; 
N. 2. 94; Br. 17.06; S. 6. 91. 


C 18 H l2 BrN0 6 S h LT 

fh^(«:C. 48. 02; H, 2. 69; N, 3. 11; 

Br, 17. 75; S. 7. 12. 

%m<%) :C. 48. 06; H, 2. 82; N, 3. 23; 

Br, 17. 62; S. 7. 12. 


2 6 


C„H 14 C1N0 S S tLX 
frJ*(»:C. 54. 36; H. 3. 36; 
N, 3. 34; CI, 8. 44; S, 7. 64. 
mm(%):C, 54. 28; H. 3.48; 
N, 3. 39; CI, 8.33; S, 7. 52. 


C„H I2 C1N0 6 S tit 

frgtt):C, 53. 28; H, 2.98; N, 3.45: 

CI, 8. 74; S, 7. 90. 

mm(%) :C. 53. 34; H, 3. 08; N, 3. 88; 
CI, 8. 48; S, 7. 80. 


2 7 




C 25 H l9 N0 7 S tLX 

Stff (X) :C. 62. 89: H, 4. 01; N, 2. 93; 
S, 6. 72. 

Hill (%) :C. 62. 72; H. 4. 09; N, 3. 01; 
S. 6. 66. 


2 8 


C 20 H, 5 C1FN0 6 S • 0. 25H,0 t LX 
fMStt) :C. 52. 64; H, 3. 42; 
N, 3. 07; CI, 7. 77; F, 4. 16; 
S, 7. 03. 

MU(%) :C. 52. 59; H, 2. 33; 
N, 3. 12; CI. 7. 80; F, 4. 00, 
S. 7. 11. 


C 18 H n ClFN0 6 S tLX 

:C, 51. 01; H, 2. 62; N. 3. 30; 
CI, 8. 37; F, 4. 48; S, 6. 72. 

mm(.%) :C 51. 21: H. 2. 73: N, 3.30: 
CI, 8. 21: F, 4. 51, S. 7. 59. 


2 9 


C 20 H I5 C1FN0 6 S • 0. 25H 2 0 tLX 
frfftt):C. 52. 64; H, 3.42; 
N, 3. 07; CI. 7. 77; F, 4. 16; 
S, 7. 03. 

:C, 52. 55; H, 3. 50; 
N. 3. 09; CI, 7. 80; F, 4. 31, 
S, 7. 23. 


C )8 H M C1FN0 6 S • 0. 25H 2 0 tLX 
ft^a):C, 50. 48;. H. 2. 71; N. 3. 27; 
CI, 8. 28; F, 4. 44; S, 7. 49. 

mm(%) :C 50. 29; H. 3. 06; N. 3. 11: 
CI, 8. 08; F, 4. 85, S. 7. 62. 
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ns&w 


IXtM ( I c) 


t>)V#>m ( I d) 


3 0 


C J0 H 14 C1F 2 N0 6 S • 0. 25HjO tLX 
fr#tt):C, 50. 64; H, 3. 08; 
N, 2. 95; CI. 7. 47; F, 8. 01 ; 
S. 6. 76. 

Hil CO :C, 50. 59; H, 3. 20; 
N, 3.00; CI. 7. 47; F, 8. 11. . 
S, 6. 82. 


C.gH.oClFjNOeS • 0. 1C 4 H I0 0 tLX 
nfW(%)C. 49. 20; H.2. 47: N. 3. 12; 
CI, 7. 89; F, 8. 46; S. 7. 14. 

niffl(J0:C. 48. 94: H. 2. 69; N, 3. 03; 
CI. 7. 67; F, 8. 07, S. 6. 98. 


3 1 


C JO H l5 C 12 N0 6 S • 0. 25HjO tLX 
fH¥(W:C. 50.81; H, 3. 30; 
N, 2.96; CI. 15.00; S. 6. 78. 
Hil (JO :C, 50. 73; H, 3. 41; 
N. 3. 03; CI. 15. 15; S. 6. 89. 


C )S H M C1 2 N0 6 S • 0. 5H,0 tLX 
ffl-Utt) :C 48. 12; H. 2. 69; N. 3. 12; 
CI. 15. 78: S. 7. 14. 

r-trSUit /fly \ n in O O Tf O Ol • XT O AO. 

nSO (35) :C, 48. 28: H, 2. 81 ; N, 2. 98. 
CI. 15. 31: S. 7. 10. 


3 2 


C IO H 14 C1 3 N0 6 S • 0. 5H,0 tLX 
W-JKJt) :C. 46.93; H. 2. 95: 
N. 2. 72; CI. 20. 78; S. 6. 27. 
nil (JO :C, 46. 50; H, 2. 86; 
N. 2. 72; CI. 21. 52: S. 6. 57. 


CH. oClaNOsS-CjHjOHtUT 
fUK%):C. 46. 13: H, 3. 10: N, 2. 69: 

CI, 20. 42; S, 6. 16. 

nil(30:C, 46. 30: H, 2. 91: N. 2. 63; 
CI. 20. 26; S, 6. 02. 
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(35-4) 





I7fi^ (I c) 


t))lX>m. (I d) 


3 3 




C 18 H n BrClN0 6 S • 0. 2C 4 H )0 0 tLX 
ffgCO:C.45.20; H. 2.62; N. 2. 80; 
Br, 16. 10; CI, 7. 10; S, 6. 42. 

j-t-p \a,\ In/ \ f-i ir AO. II O OC. V O £A . 

%M CO :C, 45. 08; H, 2. 85, N, L 69, 
Br, 16. 12; CI, 7. 02: S, 6. 46. 


3 4 


C 20 H 15 ClN 2 0 8 S-0. 5H 2 0 <htT 
H-g(X):C, 49. 24; H, 3. 31; 
N, 5. 74; CI, 7. 27: S, 6. 57. 
&M(X):C 49.04; H, 2. 23; 
N, 5. 82; CI. 7. 52; S. 7. 31. 


C I8 H„C1N 2 0 8 S tit 
frJMfl:C.47.96: H. 2. 46; N.6. 21; 
CI, 7. 86: S. 7. 11. 

MM CO :C, 48. 21 ; H, 2. 64; N, 6. 14; 
CI, 7. 89; S, 7. 23. 


3 5 


C 22 H, 9 ClN 2 0 7 S-0. 5H 2 0£LT 
W-JKX) :C. 52. 85: H. 4. 03; 
N, 5. 60. 

Hil «):C. 52. 69; H. 3. 93; 
N. 5.61. 


C 18 H 13 C1N 2 0 6 S • H 2 0 t LX 

9[W CO :C, 50. 18; H, 3. 51; N, 6. 50; 

CI. 8. 23: S, 7. 44. 

HilCO :C, 49. 92; H, 3. 43; N". 6. 47; 
CI, 8. 58; S. 7. 58. 


3 6 


C 27 H, 2 C1N0 S S tLX 
tU*(X):C, 61.89; H, 4. 23; 
N. 2. 67; CI, 6. 77; S. 6. 12. 
Hiffl«):C. 61.78; H, 4. 40; 
N, 2.65; CI, 6.61; S, 6. 29. 


C 25 H 18 C1N0 6 S • 0. 25H 2 0 tLX 
afW-(%C 60. 00; H, 3. 73; N, 2. 80; 
CI, 7. 08; S. 6. 41. 

nffiiJCOC, 60. 13: H, 4. 25; N. 2. 70; 
CI. 6. 48; S, 6. 09. 


3 7 


C 2 ,H„C1N0 7 S • 0. 5H 2 0 t LX 
VMrOO :C 53. 34; H, 4. 05; 
N. 2. 96; CI, 7. 50; S, 6. 78. 
MM 00 :C 53.51; H. 4. 03; 
N. 2. 82: CI, 7. 82; S, 7. 28. 


C„H 14 C1N0 7 S • 0. 5H 2 0 tLX 
frgCOC. 51.30: H, 3. 40; N. 3. 15; 
CI. 7. 97; S. 7. 21. 

n$ICOC, 51. 46; H, 3. 59; N. 2. 98; 
CI. 7. 68; S. 7. 48. 


3 8 


C 22 H 18 C1N0 8 S • 0. 5C 4 H 10 0 tLX 
frl£CO:C, 53.72; H, 3. 69; 
N. 2. 85; CI. 7. 21; S, 6. 52. 
H$l ft) : C. 53. 56; H, 3. 91: 
N. 3.01; CI, 7.53: S, 6. 15. 


C 20 H U C1N0 8 S 0. 5C«H I0 0 tLX 
&rgtt)C. 52. 75: H. 3. 82; N. 2. 80; 
CI, 7. 08; S, 6. 40. 

Hil CO C, 52. 30 ; H. 4. 31; N. 2. 76; 
CI, 6. 85; S, 6. 15. 


3 9 


C 23 H„C1N0 6 S tLX 
H-gCO :C, 58.04: H, 4. 66; 
N, 2. 94: CI, 7. 45; S, 6. 74. 
H$l CO :C. 57. 76; H, 4. 71; 
N, 2. 84; CI. 7. 62; S, 7. 13. 


C 2 ,H I8 C1N0 6 S • 0. 25H 2 0 tLX 
fr^C0:C, 55. 75; H. 4. 12; N. 3. 10; 
CI, 7. 84; S, 7. 09. 

HilC0:C. 55. 86; H, 4. 14; N, 2. 94; 
CI, 7. 71 ; S, 6. 69. 


4 0 




(Mass: m/z=372 (W)) 


4 1 


C I6 H I7 C1Nj0 6 S • 0. 5H 2 0 tl>X 
f|-gCO:C,46.89; H, 4.43; 
N. 6. 84; CI, 8. 65; S, 7. 82. 
HilCO :C, 47. 02; H, 4. SI, 
N, 6. 74; CI, 8.55; S, 7. 85. 


C M H 13 CINj0 6 S t LX 

it^a) :C. 45. 11; H, 3. 51; X, 7.51; 

CI, 9. 51; S, 8. 60. 

^vHll IV\ • r Ati CO . u "> 7 1 • V fi* QQ • 

3%iRy \%) . t, 4o. do, n, o. 1 1 , ;v o. 3a , 

CI, 9. 21; S, 8. 69. 


4 2 


C l8 H l9 CIN 2 0 7 S tLX 
frPCO:C, 48. 82: H, 4. 32; 
N, 6. 33; CI, 8.00; S, 7. 24. 
HilCO:C,48. 76; H, 4.40; 
N. 6. 60; CI, 8. 01; S, 7. 19. 


C 16 H I5 C1N 2 0 7 S • 0. 4H 2 0 tLX 
gt@a):C,45.54; H. 3.77; N, 6.64; 
CI, 8. 40; S. 7. 60. 

Hill CO :C, 45. 57; H. 3. 94; N, 6. 67: 
CI. 8. 22; S, 8. 04. 
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(»5- 5) 





XXtMH* ( I c) 


J])l/#>m ( I d) 


4 3 




C 13 H„N0 4 tLX 

tt^a):C, 63. 67; H, 4. 52; N. 5. 71. 
^ffii|(!IS):C, 63. 54; H, 4. 52; N, 5. 77. 


4 4 




C 13 H t0 ClN0 4 £LT 

mW-(%):C 55. 83; 11.3. 60; N, 5.00; 
CI, 12. 68. 

Htl](!&) :C 55. 58; H, 3. 90: N. 5. 22; 
CI. 12. 40. 


4 5 




C I3 H 10 C1N0 4 • 0. 2C 2 H 5 OH 0. 1H 2 0 t LT 
stW(%):C. 55. 37; H, 3. 95; N, 4.82: 
CI. 12. 20. 

%ffl(%) :C. 55. 61; H, 4. 00; N, 5. 00: 
CI, 11. 86. 


4 6 


C, 7 H 18 BrN0 4 <tLT 
H-g(X):C, 53.70; H, 4. 77; 
N, 3. 68; Br, 21. 01. 
&8N (%) :C. 53. 71; H, 4. 81: 
N. 3. 72; CI, 20. 98. 


C l6 H 16 BrN0 4 1 UT 

tHKX):C.52.48: H. 4. 40; N, 3. 83; 
Br. 21. 82. 

Hai«):C.52. 43: H. 4. 33; N, 3. 84; 
CI, 21. 86. 


4 7 


C 21 H, 8 CIN0 4 • 0. 1H 2 0 tLT 
H-*(X):C.65.71: H, 4. 73; 
N, 3. 65; CI. 9. 24. 
Hiai(»:C. 65. 73; H, 4. 83; 
N, 3. 70: CI, 9. 17. 


C 19 H I4 C1N0 4 • 0. 1H 2 0 til 

:C, 63. 82: H, 4. 00; N. 3.92: 

CI. 9. 91. 

mffl(%) :C. 63. 68; H, 4. 08; N, 4.03: 
CI, 9. 88. 


4 8 




C l9 H 13 BrN 4 0 4 

«■*(*) :C 51. 71; H. 2.90; N, 12.70; 
Br, 18. 11. 

Hifj«):C, 51.46; H. 2.96; N, 12.74: 
Br, 18. 22. 


4 9 


C 25 H 2 0ClN0 4 ibT 
WUtt) :C, 69. 21; H, 4. 65: 
N. 3. 23; CI, 8. 17. 
XJKX) :C 69. 31; H, 4. 77; 
N, 3. 11: CI, 8. 01. 


C 23 H, 6 C1N0 4 £LT 

H-JMX):C. 68. 07; H, 3. 97; N, 3.45; 
CI, 8. 74. 

:C, 68. 44; H, 3. 99; N, 3. 51; 

CI, 8.22. 


5 0 


C 27 H 22 C1N0 4 - 0. 7H 2 0 £LT 
ft-gOO :C 68. 63; H, 4. 99; 
N. 2. 96: CI, 7. 50. 
HiH(X) :C, 68. 77; H, 5. 18: 
N, 3. 13: CI. 6. 92. 


C 25 H I8 C1N0 4 <>:LT 

StflC<X> :C. 69. 53: H, 4. 20; N, 3. 24; 
CI. 8.21. 

>rt t l / f\t\ jo r* r\ t* a tt a n n \t o a n 

MM (%) :C, 69. 54; H, 4. 28; N, 3. 48; 
CI, 8. 12. 


5 1 


C 26 H 2 0CIN0 4 tbT 
ffr^CO:C, 70. 04; H, 4. 52; 
N. 3. 14: CI, 7. 95. 
mM(%) X. 69. 93; H. 4. 65; 
N. 3. 32; CI, 7. 66. 


C 2S H 18 ClN0 4 ,hLT 

U-JK»:C.69.53: H, 4. 20; N, 3. 24; 
CI. 8. 21. 

mM(%) :C. 69. 51; H, 4. 32; N, 3.54; 
CI, 8. 03. 
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iXfiKt ( I c) 


tl)lX>m. ( I d) 


5 2 


C 18 H 18 C1N0 4 - 0. 5H 2 0 £hX 
tmt«):C. 61. 36; H, 5. 29; 
N, 3. 98; CI. 10.06. 
H»(Ji):C.61.41: H, 5. 30; 
N. 4. 09; CI, 9.89. 


C I6 H 14 C1N0 4 £ LT 

§t^(%) :C 60. 10: H, 4. 41; N, 4. 38; 
CI. 11. 29. 

:C. 59. 95; H, 4. 57; N. 4. 35; 
CI, 10. 90. 


5 3 


C 23 H,OC1NO S - 0. 25H 2 0 £L 
«•*<*) :C, 61.88; H.4.63; 
N. 3. 14; CI, 7. 94. 
H»«):C. 61. 70; H, 4. 69; 
N. 3. 26: CI, 7. 67. 


C 21 H I6 C1N0 6 - 0. 5H 2 0 tlT 

gfJjE CS£) :C 59. 15; H, 4.05; N. 3.31; 

CI, 8. 38. 

(%) : C. 59. 42 ; H, 4. 09 ; N, 3. 54 ; 
CI, 8. 71. 


5 4 




C 2I H I6 C1N0 6 -HjOtlt 

fj-g (X):C. 58.41; H.4.20; N, 3.24: 

CI, 8. 21. 

HiUOD :C. 58. 75; H, 4. 09; N. 3. 30; 
CI, 8. 31. 


5 5 


C 2 ,H I8 C1N0 6 S- 0. 25H 2 0 tl 
th^E(9£) :C, 55.75; H. 4. 12; 
N, 3. 10; CI, 7. 84; S, 7. 09. 
Hiffl(!6):C, 55. 79; H, 4. 18; 
N. 3. 12; CI, 7. 64; S. 7. 12. 


C I9 H 14 C1N0 6 S • 0. 5H 2 0 £bX 
tmt(*):C. 53. 21; H, 3. 53; N, 3.29: 
CI, 8. 27: S, 7. 48. 

$tt(%):C. 53. 59; H, 3. 70: N. 3. 19: 
CI, 8. 05: S. 7. 42. 


5 6 


C„H„CIN,O s t UT 
tUK»:C.61.10; H, 4. 15: 
N, 6. 79: CI. 8. 59. 
Hi9ia):C, 60. 97: H. 4. 31; 
N, 6. 64: CI, 8. 38. 


C 19 H I3 C1N 2 0 5 - 0. 5C 4 H 8 02 £ L-T 
§t^ (X) :C. 58. 82: H. 4. 00; N, 6. 53; 
CI, 8. 27. 

:C 58. 78; H. 4. 10; N, 6. 70; 

CI, 8. 11. 


5 7 


C 26 R 2 0ClNO 4 <hLT 
ft-*(%):C, 70.03; H. 4. 52: 
N, 3. 14; CI. 7. 95. 
£*tt):C. 69. 82; H. 4.65: 
N. 3. 10: CI. 8. 20. 


C 25 H 18 C1N0 4 - 0. 3H 2 0 £ LT 
H-P(«:C, 68. 67; H. 4. 29: N. 3. 20: 
CI, 8. 11. 

Hill OS) :C. 68. 90: H. 4. 37: N. 3. 28; 
CI. 8. 31. 


5 8 




C 24 H 16 FN0 6 S £LT 

fHK»):C.61.93: H. 3.46; N. 3. 01: 
F, 4. 08; S, 6. 89. 

^881 w . L, bZ. UU , n, o. 00, n, o. lo, 
F, 3. 98, S, 6. 61. 


5 9 


C 27 H 23 N0 4 <tLT 
H-g«):C. 76. 22; H. 5.45: 
N, 3. 29. 

gSMtt):C.76. 15; H. 5. 52: 
N. 3. 32. 


C 26 H 21 N0 4 £LT 

I+gE«):C, 75.90; H. 5. 14; N. 3. 44. 
mm(%) :C 75. 85; H, 5. 30; N, 3. 32. 
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%mm 6 o 

4- [1 - (4-* )V # * y y : s ) -5- V n d <i y Y - T )V ] -2- k H n * -> -4- 
**y-2-:/-r 




HJS^J 2 3 CfcoT#&*lfc 4-[5-£ DD-l-(4-* h * -> # ^ 

#-;i.^>^;i')'f > ;n-2-t h*D^>>-4-^-+v-2-^x>B!(82ing. 

0.2 mmol)©75% Me0H(3 nl)»ttC» Li0H(42 mg, 1.0 nno 1 ) £ ill A . 5 ^BBII 

Wit. H^nfcg^^PiX^-X-f^^bSe^H. 63mg(M:79« 
SS^:245'C . 

NMR(d 6 -DMS0) 5:5. 63(2H, s), 7, 00(1H. s).7. 32(1H. dd. 1 = 8. 7Hz. 2.1Hz). 
7. 42 (2H. d. J = 8. 1Hz). 7. 63 (1H, d. J=8. 7Hz), 7. 91 (2H, d. J = 8. 1Hz). 8. 23 (1H. 
d, 1 = 2. 1Hz). 9. 07 (1H, s). 
7C3H##T:C 20 H I4 C1N0 6 0. 25C 4 H 8 0 ! £LT 
IH!C<t(%) :C 59. 80; H. 3. 82; N, 3. 32; CI, 8. 40. 
*»*(%):C. 59. 85: H, 4. 10; N, 3. 30; CI, 8. 16. 

mmm 6 o tmm\z it, xiem 6 1 ~ 6 2 ©{t^ttssjstfc. 

HM^J 6 1 

4-[l-(3-# JP# + v^> VMS-V □ n-f > H — f ;i/]-2-t h* D + 
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NMR(d 6 -DMS0) 6 : 5. 62 (2H. s). 7. 00(1H, s), 7. 33 (1H. dd. J = 8. 7Hz. 2. !Hz), 

7. 48(1H, t, 1 = 8. 1Hz). 7. 59(1H, d. J=7. 5Hz), 7. 67(1H, d, 1=8. 7Hz), 7.87- 

8. 20 (2H, m), 8. 23 (1H. d. J=2. 1Hz). 9. 10(1H. s). 13. 0(2H, brs). 
Ti^fttfi :C 20 H H C1N0 6 i LT 

tUMi(«):C. 60.09: H. 3. 53: N. 3. 50; CI, 8. 87. 
«):C. 60. 16; H. 3. 94: N. 3. 49: CI. 8. 66. 

nmm 6 2 

4-[l-(5-*J^*->ft7i>-2-'fJMfJI')-5-^OD^ > H-^-3-f 
2-t F □ i/-4-t+V-2-yf 

NMR(d 6 -DMS0) 6 :5. 78(2H, s). 6.970H. s), 7. 25(1H, d. J=3. 9Hz). 7. 38 (1H. 
dd, 1 = 8. 7Hz. 2.1Hz), 7.590H. d, J = 3. 9Hz), 7. 790H, d. 1=8. 7Hz), 8. 23C1H. 
d, J = 2. 1Hz). 9. 04 (1H. s), 13. 0(1H. brs). 
jtmttm :C„H 12 C1N0 6 S 0. 25C 4 H 8 0 2 0. 5H 2 0 tVX 
sfWm(%) :C 52. 24: H.3.46: N.3.21: CI. 8.11: S, 7. 34. 
5^ffi!)-fifi (*) : C 52. 56 : H, 3. 46; N, 3. 34: CI, 8. 09; S, 7. 47. 



50 



WO 99/50245 



PCT/JP99/01547 




mmm 6 3 




( 1 ) 4-<5-£ PD-f > F-^-MJ^-J-^f^TS y-4-**V-2-^x>» 

Hli£0iJ 1 ( 1 ) T'ftfc 4-(5-2 P P-f > H — Jl — 3— f ;U)-2-t H □4->-4-** 
V-2-^x>^ lfjH^f;K0.59g, 2. Ommol)© 955KEtOH (10 ml) MSC* 
x;U7 5 >M(0. 55 g, 6. 0 mmoOfcin*.. 2. 5 ftfflim&jgSft L fc. 

»a*if»xxjnc»#u fens 
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mttitzmttzmm t . ttttftti/tss^^ o. 23 g(«sp:38«*fcfc. 

NMR(d 6 -DMSO) 6 : 1. 33 (3H. t, J=7.0Hz), 2.96(3H, d. J = 5.4Hz). 4. 32(2H. q, 
J=7. 0Hz), 5.990H. s). 7. 19 (1H. dd. 1=8. 6Hz, 2.0Hz). 7. 45(1H. d. J=8. 6Hz). 
8. 27(1H, d. J=2. 0Hz). 8. 28 (1H. s), 9. 96(1H. brm), 11.9(1H. brs). 
( 2 ) 4-(5-? DDO f )V)-%-*f-fr7 5 < /-4-**y-2-^T>» 

±E( 1 )T#6tlfeX^T-^ 0. 22 g (D¥**-Vy{l.l*\)mW.\Z lNNaOH(0. 9 
bDSJPA. SfiT 2WHB1«#L£. * K IN &tt (0. 9 ml) £JD;i, METlCjg 
^^JCTK^Snx. f§5ttfcl6ll*itJR&, *«t, 95XE10H TBte# 
LT. 0. 15 g(«*:80*)<OfflB<t^»*#fc. .»jS: 228-229'C 
NMR(d 6 -DMS0) 6:3. 00(3H. d, 1 = 5. 6Hz), 6. 04 (1H. s). 7. 2 2 ( 1 H. dd. J=8. 8Hz, 
2.0Hz), 7. 530H, d, J=8. 8Hz). 8. 17 (1H. d. 1 = 2. 0Hz), 8. 66 (1H. brm). 8. 75(1H, 
d, J=3. 0Hz). 12. 5 (1H. brs). 
7t^^«T:C l3 H 11 ClNj0 3 <hLT 

H-giUClO :C. 56. 04: H, 3. 98; N. 10. 05: CI, 12. 72. 
HSH8 (X) :C 56. 06: H, 4. 05: N, 10. 32: CI, 12. 62. 

HS£0iJ 6 4 ~ 6 6 KS^Tte. HJfefll 6 3 t MM L T. ^ffll©IXfM 
(I e) 4>«t^»^*^#>BE (I f) ££/dcUfc. 

nmm 6 4 

( 1 )4-(l-^>v;i'-5-^nn'f > h'-JH-^^)-2-^f^75 /-4-**V-2- 
BL&: 131-1 32*C (95S6E10H frbH&tik) 

NMR(CDClj) 6 :1.40(3H. t, J=7. 0Hz), 3. 10(3H. d. J=5. 2Hz), 4. 36 (2H. q. 
1 = 7. 0Hz). 5. 32(2H, s), 5. 99(1H. s), 7. 08-7. 35 (7H, m), 7. 71 ClH. s). 8. 44(1H, 
t. J = 1.2Hz). 

7C?l##T:C 2J H 2) ClN 2 0,i:LT 

H-gfiKX) :C, 66. 58: H, 5. 33: N, 7. 06: CI. 8. 93. 

*»««):C. 66. 53: H. 5. 39: N, 8. 77: CI, 7. 11. 
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( 2 )4-0-'<>> f ;i'-5-£ P P-f > ;iO -2-* 7 5 7-4-^+7-2- 

205-21 0^ (#fi?) (95XEIOH £1*1*311) 
NMR(d 6 -DMS0) 6 : 3. 02 (3H. d, J=5. 4Hz), 5. 56(2H. s), 6. 03(1H. s). 7.25- 
7. 38(6H, m). 7. 62 (1H. d, J=9. 0Hz). 8. 20(1H. d. J = 2. 1Hz), 8. 72 (1H. brq. 
1=5. 4Hz). 8. 90(1H. s). 
7cH^UT:C 20 H l7 ClN J 0 3 <h IT 
W-JMt(*):C.65. 13: H, 4. 65: N. 7. 60; CI, 9. 61. 
HiRHi! OS) :C. 65. 04: H. 4. 60: N. 7. 77: CI, 9. 36. 

mmm e 5 

( x ) 4 -(i-^ > v;i/-5-^ PP-f > K-^-3-f ;P)-2-(2-X h*ylf^75 
m.^. :73-74t: (i-Pr 2 0 

NMR(CDC1 3 ) (5 :1.22(3H. t. J = 7. 2Hz), 1. 37 (3H, t. J=7. 2Hz). 3. 46-3. 67 (6H, in), 

4. 34(2H. q, 1 = 7. 2Hz). 5. 32(2H. s), 6. 01 (1H, s), 7. 08-7. 36 (7H. m), 7. 72(1H. 
s). 8. 44(1H, t. J=l. 2Hz). 

7U^##r:C J5 H 27 ClNA£ LT 
Sf-|9E«I (%> :C, 66. 00: H, 5. 98: N. 6. 16: CI, 7. 79. 
nm®(%):C 66. 10: H. 6. 26: N. 6. 18; CI. 7. 66. 
(2) \-(\-<>'J )V~h-i7 PP<> K-JP-3-f ;U)-2-(2-X h*->If^7S 
y)_4_^-^V-2-y^>^ 
gS*: 184-186'C (#$) (95!KEtOH tS^S^S) 

NMR(d 6 -DMS0) 5 : 1. 1 0 and 1. 1 5 (3H, t. 1=7. 0Hz). 3. 40-3. 70 (6H. i) , 5. 47 and 

5. 56 (2H. s), 6.01 and 6 . 03(1H, s), 7. 18-7. 64 (7H. m), 8.20 and 8. 29(1H. d, 
J = 2. 1Hz), 8.54 and 8. 96(1H. s), 8.26 and 10. 2 (1H. brs). 
7£^^«T:C n H 23 ClN 2 0 4 0. 2H 2 0<!:LT 

stfMfi (X):C. 64. 17: H. 5. 48: N. 6. 51; CI, 8. 24. 
HilfiKX) :C, 64. 27: H.5.71: N.6.71; CI, 8. 13. 
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6 6 

(1) 2-75 y-4-«> f Jl/)-4-t*V-2-yf If JH^f^ 
M£:200-205t; (RKX^JU* &B*Sfi) 

NMR(CDC! 3 ) 5 :1.41(3H. t. 1=7. 0Hz), 4. 38(2H. q. J=7. 0Hz). 6. 51 (1H, s). 
7. 25-7. 45(4H. n). 7. 89(1H. d. J = 3. 0Hz), 8. 42-8. 60 (2H, brm). 

:C. 65. 11: H, 5. 46; N. 10. 85. 
(%) :C. 65. 08; H, 5. 54; N, 10. 66. 

(2) J:EX3 i JPXX5 t ;P0$>**1J->*tt£, S 1® IN NaOH ^liBT. 3 

miiiiL, «ESit^ - tic J: o 2-7sy-4-(-f > H-;p-3--f ;u)-4-*+ 

NMR(d 6 -DMS0) 6 :6. 29(1H. s), 6. 73 (1H, d. J=7. 8Hz). 7. 01-7. 20 (2H. ■). 
7. 36-7. 48(1H, m). 7. 95(1H. s). 8. 22-8. 35 (1H, ■). 9. 22 (1H. d. J=7. 8Hz), 
11.6(1H, brs). 

7C*£*r:C„H,N- ! 0,Na 0. 6H 2 0ttT 
EtWm(%) :C. 54. 80; H. 3. 91 : N. 10. 65. 
Mtt(X) :C. 54. 71 : H. 3. 92: N. 10. 62. 

6 7-71 ®{L£»tt. HTORJE*- h fcJ: O^fiKUfe. 
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Het-prot 




6 7 




q Tr ^N' N ^C0 2 Et 



N -Tr 




( 1 ) l-(5->7 DD-f > K-;U-3--f ;P)-3-t h*n + v-3-(2- h U ^;U-2H-x h 7 

3-7 -fe^ 1 ^-5-^ n n-f > F — JMO. 58 g, 3. 0 maoDO THFO nDiSMfc. -65^ 
T, LHMDS-THF (9 ml, 9 mmol) * iirTST U £ . #l;:}I'&$i£-20 < C KM 

7-|s9 7-jU-5-*^jJ?>|fc ifJUXfJKl. 73 g. 4. 5 miol)© THF(3 
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<DW*t ITlIt'&i 1.40 g (IR$:88X) 

NMR(d 6 -DMS0) (5:6. 66 (1H. s). 7. 05-7. 08(5H, m). 7. 1 4 (1H, dd, 1 = 8. 4Hz, 2! 1Hz) . 
7. 39-7. 44(1 1H, m). 8. 01 (1H, s). 8. 29 (1H. d. 1=2. 1Hz), 11.7(1H, brs). 
( 2 ) i-(5-# au-i y F-fr-z-j ;U)-3-h h' □ + ->-3-(2H-r h 7 7-;u-5— f 

_h!E ( 1 ) TH£ttfc<L£tt (0. 64 g, 1.2 jnmol)£ 9 mDfcMU 

IN £ft(7 ml)*JPA> mWljtl/&. ffitHLfcttft&aiaU SSl 

^;i/Tife#, 7K«c, RlltS C fcl: J: 0 . KfiiAOllflldtt 0. 26 g(«* :75X) 

KA:250t; 

NMR(d 6 -DMS0) (5:7. 26(1H. s), 7. 32(1H, dd, 1=8. 7Hz, 2.1Hz), 7. 56(1H, d. 
1=8. 7Hz), 8. 21 (1H, d, 1=2. 1Hz), 8. 84 (1H, d, J = 3. 3Hz), 12. 6(1H, brs). 
5cPil$H/T:C 12 H 8 C!N 5 0 2 tbX 

fUUB«) :C, 49. 76: H, 2. 78; N, 24. 18; CI. 12. 24. 
$8Ntil(X) :C, 49. 43: H, 3. 08; N, 23. 83: CI, 11. 93. 

nmm 68-71 
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(£6 - 1 ) 






n Het 


Rl 


R2 


R3 


R4 


R5 


R6 
























CC) 


6 8 


Tet 


H 


Ph(2-Cl) 


H 


H 


H 


H 


i-Pr 2 0 


209-210 


6 9 


Tet 


H 


Bn(4-F) 


H 


CI 


H 


H 


Et 2 0 


138 ! 


7 0 


Tet 


H 


Bn(4-Cl) 


H 


CI 


H 


H 


Et 2 0 


200 


7 1 


Tri 


H 


H 


H 


CI 


H 


H 


EtOAc 


277-279 


(£) 


mmm 70 <t& 


m : l/2Et 2 0£*T 














Tet : 2H- 




-»-5-<f* ; 


Tri : 


1H- 


[1.2,4]- 


H7V 





(£6-2) 





NMRfit 


6 8 


(d 6 -DMS0) 6 :6. 37 (IH, s). 7. 32-7. 37 (2H. m), 7. 51-7. 59 (2H, m), 
7. 65-7. 77(3H, m). 8. 25-8. 28 (IH, m), 12. 7(1H, s). 


6 9 


(d 6 -DMSO) 5 :7. 01-7. 55(8H, m). 8. 01 (IH. s), 1 2. 5 (IH, s), 
15. 2(1H. br). 


7 0 


(d 6 -DMS0) 5 :4. 54(2H. s). 6. 99(1H. s), 7. 27-7. 42 (5H, in), 
7. 53(1H, d, J=8. 6Hz), 8. 01 (IH, d, J = 1.6Hz). 12. 6(1H, s). 


7 1 


(d 6 -DMS0) 6 : 7. 09 (IH. s). 7. 28(1H. dd, J=8. 7Hz. 2. 4Hz), 
7. 54(1H, d, J=8. 7Hz), 8. 21 (IH, d. J = 2. 4Hz). 8. 69(2H, brs), 
12. 5(1H, s). 



(£6-3) 







6 8 


C 18 H 12 C1N 5 0 2 0. 075CHC1 3 tLT 

it*tt) :C. 57. 93; H. 3. 25; N, 18. 69; CI. 11. 59. 

mU(%) :C 57. 90; H, 3. 46; N, 18. 42; CI, 11. 47. 


6 9 


C I9 H 13 C1FN 5 0 2 0. 4C 4 H, 0 0 ill 

frg (X) :C. 57. 88: H, 4. 01; N, 16. 35; CI. 8. 29; F. 4. 44. 
:C. 57. 50; H.4.12: N.16.21; CI, 8.01; F, 4. 33. 


7 0 


C I9 H, 3 C1 2 N 5 0 2 0. 5C 4 H, 0 O tLT 

fi-W (5K) :C. 55. 89 : H.4.02; N. 15. 52: CI, 15. 71. 

nm(%) :C. 55. 75; H. 4. 07; N. 15. 62; CI, 15. 50. 


7 1 


C I3 H 9 C1N 4 0 2 0. 2H 2 0 0. 1C 4 H,0 2 tit 

M-H(X) :C. 53. 45: H. 3. 41: N. 18. 61: CI, 11.77. 

HffiS(X) :C 53. 64; H. 3. 42; N, 18. 52; CI. 11. 74. 
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( i ) i-(i-^>-tf >x;i/*-;i/-5-^ d D-r > f-;p-3— r ;io-3-t k p*->-3- 

**-ft^- h U CA(0. 19 g. 4. 8 mmol, 60 % 5 * 5 Jl/*^ )V) £ THF (16 ml) \ZM 

m u USS^J 6 7 i-(5-^ □ D-r > n-;i/-3— r ;i/)-3-t k □ + ->-3-(2-h 
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U J-fr-W-T h 7 7 — ;p-5 — f ;!/)-"/□ ^ J >(0. 85 g. 1. 6 mmol) &ta%.ft. 
lzm£®.zmM-C 15^#&.*frT,^>-fc*>;ui/*x;i/? □ ij H (0. 62 g. 3. 5 

0. 73 g (iR^:68*)£f#fc. 

NMR(d 6 -DMS0) 5 : 7. 09-7. 1 2 (5H, m), 7. 42-7. 46 (10H. m), 7. 53(1H, dd. J=9. 0Hz, 
2. 4Hz). 7. 55 (1H. s). 7. 67(2H, m). 7. 79(1H, m). 8. 05 (1H. d, 1=9. 0Hz). 8. 26 (1H. 
d, J = 2. 4Hz), 9. 38 (1H. s). 

(2) i-(i-^>-fc? >x)i-fc-)i-f>-v o > H-;u-3-^;P)-3-t h*n*->-3- 
(2H-f- h y 7-^-5— f ;u)-7°o^y > 

±IE (1) T#e>nfc<t^^l (0.67 g, 1.0 mmol) CD >(5 nl)&ttfc 

IN (5 ml) ^flflx.. 1 BflSlilSfcLfco i$£P&, «f Hi t fcSSH b > St&x 
^T'ifei^ &&-t£::£Kcfc9<gli{t-§r$> 0. 32 g(»K$:74!i;)£ff 

iit^:240 < C (#M) 

NMR(d 6 -DHS0) 5:7. 52(1H, dd, 1=9. 0Hz. 2.1Hz). 7. 58(1H. s), 7. 66-7. 71 (2H. m), 
7. 77-7. 82 (1H, m). 8. 06 (1H, d, J=9. 0Hz), 8. 22-8. 25 (3H. m). 9. 39 (1H, s). 
7tift##T:C, 8 H,,ClN s 0 4 S 0. 4H 2 0tUT 

:C 49. 47; H. 2. 95; N. 16. 02: CI. 8. 11. S. 7. 34. 
*«tt(X):C 49. 56: H. 3. 14; N, 15. 97; CI. 7. 96. S. 7. 46. 

%mm 7 6 ~ 8 4 

mmm i 5 ^m^lt, y^xdt u-;u-e&3<L-&^ ( 1 h) z$f$.L 
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<*7 - 1) 






He t 


Rl 


R2 


R3 


R4 


R5 


R6 


ma 

mm <ic) 


7 6 


Tet 


-S0 2 Ph 


H 


H 


CF 3 


H 


H 


EtOAc-Et 2 0 >250 


7 7 


Tet 


-SOjPh(3-CF 3 ) 


H 


H 


CI 


H 


H 


EtOAc 256 


7 8 


Tet 


-SO z Ph(3. 5-CF 3 ) 


H 


H 


CI 


H 


H 


EtOAc >250 


7 9 


Tel 


-S0 2 Ph(2, 4, 6-iPr) 


H 


H 


CI 


H 


H. 


Et 2 0-Hex 211 


8 0 


Tet 


-S0,-2-fi:* 


H 


H 


CI 


H 


H 


Et0Ac-i-Pr 2 0 243 


8 1 


Tet 


-CHjPh 


H 


H 


CI 


H 


H 


aq. dioxane >240 


8 2 


Tet 


-CH ? Ph (4-N 3 ) 


H 


H 


CI 


H 


H 


aq. dioxane >2 1 0 


8 3 


Tri 


-SOjPh 


H 


H 


CI 


H 


H 


aq. dioxane 282-284 


8 4 


I mi 


-SO,Ph 


H 


H 


CI 


H 


H 


aq. dioxane 252-254 


(^) 


mmm 8 a : o. 9hci $mm. 




I mi : 


2 - 





(«7 - 2) 





NMRf 


7 6 


(d 6 -DMS0) (5 :7. 63-7. 85 (5H, m), 8. 29 (3H. ■). 8. 60 (1H. s), 
9. 52 (1H. s). 


7 7 


(d 6 -DMS0) 6 :7. 53-7. 55(2H, a). 7. 90-7. 97 (1H, n). 8. 08-8. 26 (3H. 
m), 8. 51-8. 59 (2H, m), 9. 44 (1H. s). 


7 8 


(d 6 -DMS0) 5 :7. 52(1H, s), 7. 53 (1H. dd, J = 9. 0Hz. 2. 0Hz) , 
8. 24 (1H. d. J=9. OHz), 8. 25 (1H, d, J = 2. 0Hz). 8. 59 (1H. s). 8. 93(2H. 
s), 9. 47(1H, s). 


7 9 


(CDC 1 3 ) 6 A. 13 (12H. d, 1=7. OHz), 1.26(6H. J = 6. 8Hz). 2. 94(1H. 
sept, J=6. 8Hz), 4. 08(2H. sept, J=7. OHz). 7. 23(5H, m). 8. 32 (1H. 
s), 8. 43 (1H, s). 12. 5(2H. brs). 


8 0 


(d 6 -DMSO) 6 :7. 26-7. 30(1H, ■). 7. 55-7. 60 (2H, m). 8. 00-8. 28 (4H. 
■). 9. 34 (1H. s). 


8 1 


(d 6 -DHSO) 6 :5. 56(2H. s). 7. 24(1H. s), 7. 28-7. 37 (6H. ■). 
7. 79 (1H, d. 1 = 9. OHz). 8. 22 <1H. d, J=2. 4Hz), 9. 11 (1H. s). 


8 2 


(d 6 -DMSO) 6 :5. 55(2H, s). 7. 1 1 (2H. d, J=8. 4Hz), 7. 2 3 ( 1 H. s), 
7. 35 (1H, dd, J=9. OHz, 2. 4Hz). 7. 44(2H. d. 1=8. 4Hz), 7. 70 (1H. d. 
J = 9. OHz). 8. 22(1H. d, J = 2. 4Hz). 9. 10(1H. s). 


8 3 


(d 6 -DMSO) 8 :7. 36 (1H. s). 7. 51 (1H, dd, J = 8. 7Hz, 2. 4Hz). 

7. 64-7. 71 (2H. m). 7. 76-7. 82 (1H. m), 8. 05(1H. d, J=8. 7Hz), 

8. 12-8. 17(1H. m), 8. 22-8. 27 (2H, m), 8. 80(1H, brs). 9. 22 ( 1 H. s). 


8 4 


(d 6 -DMSO) 6 :7. 45-7. 54 (3H, m), 7. 65-7. 70 (3H, m), 7. 77-7. 82 (1H. 
m), 8. 00-8. 07 (1H. m), 8. 1 2-8. 22 (3H. m). 9. 10(1H. s). 
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<« 7 - 3) 



/JUS 

w 


1*L£*I (I h) 


7 6 


C, 9 H I2 F 3 N 5 0 4 S 0. 2H 2 0iLT 

ff-g (X) :C. 48. 87; H, 2. 68; N, 15. 00; F, 12. 20: S. 6. 87. 
(%) :C. 48. 78; H. 2. 87; N. 15. 00; F, 11.83; S. 6. 82. 


7 7 


C I9 H, I C1F 3 N 5 0 4 S t LT 

stW (%) :C, 45. 84; H.2.23; N. 14.07; CI, 7. 12; F. 11.45; S, 6. 44. 
MM(%) :C, 45. 76;. H. 2. 51; N. 14.02: CI. 7. 29: F. 11.45: S. 6. 46. 


7 8 


CjoH io C1F 6 N 5 0 4 S tlT 

ftg (X) :C, 42. 45: H, 1.78; N, 12.38: CI, 6. 27; F. 20. 15: S. 5. 67. 
MM OK) :C. 44. 40; H, 1.88; N, 12. 26: CI. 6. 27; F. 20. 37; S. 5. 71. 


7 Q 


C 27 H 3 OC1N 5 0 4 S tbT 

ntM.(%)-C 58 32- H 5 44- N 12 59: CI. 6. 38: S. 5. 77. 
MM (%) :C, 58. 37; H, 5. 45; N, 12. 30; CI, 6. 43: S. 5. 66. 


o u 


C 16 H 10 CIN 5 0 4 S2 0. 25C 4 H 8 0 2 t UT 

f+MfXVf 44 59- H 2 64 - N 15 29 - CI 7 74' S 14.01. 
Hi (%) :C, 44. 55; H. 2. 85; N. 15. 04: CI. 7. 98: S. 14. 06. 


0 1 
o I 


C i9 H h C1N 5 0j <t l/T 

tfSfii'J-f fiO 09- H 1 72- N 18 44' CI 9 33 
«) :C. 60. 06; H, 3. 89; N. 18. 42; CI, 9. 13. 


8 2 


C, 9 H 13 C1N 8 0 2 ill 

(%) :C, 54. 23; H. 3. 11: N, 26. 63; CI. 8. 42. 
Hfll(X) :C. 54.56; H. 3. 37; N, 26. 59; CI. 7. 94. 


8 3 


C I9 H 13 C1N 4 0 4 S til 

It-ITU) :C 53. 21: H. 3. 06: N, 13. 06: CI. 8. 27; S. 7. 48. 
Hiffl (X) :C, 53. 43 : H. 3. 36: N. 12. 85; CI. 8. 17: S. 7. 40. 


8 4 


C 20 H 14 C1N 3 0 4 S 0. 9HC1 tLT 

stW(%) :C 52. 15; H. 3. 26: N, 9. 12; CI, 14.62; S. 6. 96. 
$JN(%) :C, 51. 99: H. 3. 49; N. 9. 08; CI, 14. 34: S. 7. 19. 
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mmm 8 5 




( 1 ) 4-(2-^> 5?;M > f ;U) -2- 1 H n + y-4-t*7-2-^T>S 

(a) ##01 l(D3-7tf^ l-KyV)V-{ > F-JM2. 70 g. 10. 8 mmo I) <Z> THF(20 
mDMdft&T, 4-y^fJl'7 5 7 t° U >?>(122 mg, 1 mmo 1 ) £ fill x. , *(:■/- 
l-7'f^y*-*^-h(2J g, 13 mmo)<7) THF(5 ml)ig?&£i$T Ufc. IIT" 1 

-;Kl.8g, iK=SS:48S) bTftfc. 

NMR(d 6 -DMS0) 5 :1.40(9H, s), 2. 63 (3H. s), 4. 81 (2H, s), 7. 01 (2H. d. 
J = 7. 0Hz), 7. 10-7. 46 (5H. m), 7. 98-8. 10 (2H. m). 

(b) ±IS (a) nfc{L&#)(l. 75 g. 5. OmmoDCD THF (50 ml) £ > -70<C 
T. LHMDS-THF (6 ml. 6 mmol) (CfjgT Lfco #^KJI£7l££ 0*0 KM 

l , ras K-e i Btraittfut. s*. s^^*-7o < ct3^«iL. isD-twa; 

(709 mg, 6.0 mmoDOD THF (6 ml)»tt*lfc* IliPAfc. fiJE*t*#4 fcJDflU 
^^X?;i/T'ttffi U 7jcft. filSLfc. 4-(2-^>^;p-i-t- 

^ h + ->*;u**- > H-;u-3—f ;i/)-2-h KD*->-4-^v-2-^f>i 
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NMR(CDC1 3 ) <5 : 1. 45 (9H. s).3.90(3H, s). 4.83(2H. s), 6.85(1H, s). 7. 00- 
7. 10 (2H. m). 7. 15-7. 32(3H. m). 7. 34-7. 46 (2H. m). 7. 90-8. 02 (1H, m). 
(c) ±IE (b) Tf# ZMtit&Vl (2. 1 g. 4.8 mmoDlC h U 7 fr* amm.(2 ml) 

m&MKZ%t®^ : ?fr-n-^ :i r-y->ft<bmti£&?Z> Z\ t\Z =fc 0 , 0. 96 

g(iR35:603O£fi fc. HJL6 : 197-1 99"C (ftM) . 

NMR(d 6 -DMS0) 5:3. 83(3H. s), 4. 51 (2H, s). 6. 86 (1H. s), 7. 05-7. 40 (7H. m). 
7. 44-7. 56 (1H. m), 7. 90-8. 04 (1H. m), 12. 5 (1H. brs). 
7C^5t#t :C, 0 H| 7 NO 4 i LX 
IrM(X) :C. 71. 63; H, 5. 11: N, 4. 18. 
mmm(%) :C. 71. 62; H, 5. 23: N, 4. 22. 
(2) 4-(2-^>v J ;U-f > K-JU-3-' f ;U)-2-t F □*->-4-^- + V-2-^t->K 
±!E ( 1 ) ® * f ^XXfJKO. 51 g. 1.5 mmol)<D^^-4 1 -y->(20 nDftttC: 
IN (15 ml)£Jn*., 1 BtKJMitMU &£Pf££ C tzm$h fcitSt t . *}fc L 

tz. x\zmnm^mz®ML> mmx?-)\,-?m.#Lfz. km* in mtphm i: 

&&lfc&nfZoZ\n&mmx^)l-n-^*V>fr t 0. 31 g (M:64X) 

O^Hft^**f#feo ]54^ : 165-167^ 

NMR (d 6 -DMS0) 5: 4. 52(2H, s), 6. 90 (1H. s), 7. 1 8-7. 38 (7H, m), 7. 44-7. 52 (1H. 

m). 7. 90-8. 00 (1H. m), 12. 4(1H, brs). 13. 8 (1H. brs). 

Ttmftffi :C 19 H l5 N0 4 i: LT 

nt&m(%) :C. 71. 02: H, 4. 70: N. 4. 36. 

70. 97; H. 4. 72: N. 4. 43. 

MM 8 6-90 

mmm s 5 tmmz lt, fo«i©izfini: (ic r = m e ) 
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(£8-1) 




31 M 


Rl 


R2 


R3 


R4 


R5 


R6 


(Ic, R=Me) 


(Id) 


8 6 


H 


-CH 2 Ph(4-F) 


H 


H 


H 


H 


EtOAc-Hex 
187-190 


EtOAc-Hex 
168-170 


8 7 


H 


Ph (2-C1) 


H 


CI 


H 


H 


ElOAc-Hex 
224-226 


EtOAc-Hex 
230-235 


8 8 


H 


Ph (2-F) 


H 


CI 


H 


H 


EtOAc-Hex 
225-227 


EtOAc-Hex 
203-208 


8 9 


H 


-COPh 


H 


CI 


H 


H 


EtOAc-Hex 
207-210 


CHC1 3 
190-193 


9 0 


H 


Bu 


H 


H 


H 


H 




172-173 
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(S8-2) 





T r 
1 C 


I d 


8 6 


(d 6 -DMS0) 5 :3. 84 (3H. s). 
4. 50 (2H, s), 6. 86 (IH, s), 
7. 18(2H, I, J=9. OHz), 7. 21- 
/ . v on, ffl/, i.^D ( . do v i n, my, 
7. 92-8. 00 (IH. m). 


(d 6 -DMS0) 8 :4. 50(2H, s). 
6. 89 (IH. s), 7. 14(2H. t. 
1=7. 5Hz), 7. 20-7. 30(2H. m), 
7 S0-7 38(2H m) 7 44-7 52 (1 H 
m). 7. 86-7. 98 (IH. m). 12. 4 (IH. 
s). 13. 9(1H. brs). 


8 7 


(d { -DMSO) 6 :3. 65 (3H, S), 
5. 95 (IH. s). 7. 36(1H, dd. 
J = 8. 6Hz. 2.0Hz), 7.50- 

1 Oft/CU «,\ 0 OA/Ill A 

7. o0(on, m; , 8. dUUH, 0, 
J = 2. OHz) , 12. 9(1H, brs). 


(d 6 -DMS0) <5 : 5. 98 (IH. s), 
7. 35(1H. dd, 1 = 10. 2Hz, 1.6Hz), 
7. 46-7. 80 (5H. n). 8. 29 <1H. s), 
n onn O n 4 (1H hrs) 

1 L . 0 V 1 n, o J , J d. t v in, ui J/. 


8 8 


(d 6 -DMS0) (5 :3. 67 (3H, s). 

6. 15(1H, s), 7. 35 (IH, dd, 
J = 7. OHz, 1.6Hz), 7.40- 

7. 60(3H. m), 7. 62-7. 82 (2H. m), 

o o n i 1 TT J T _ 1 C II « \ 10 f) ( 1 U 

8. 27 C In, d, J-l.oHz;, u. DUH, 
brs). 


(d 6 -DMS0) 8 :6. 15 (IH, s). 
7. 35 (IH. dd, J=6. 3Hz, 2. 4Hz), 
7. 40-7. 58(3H. m) , 7. 62-7. 76 (2H. 
m). 8. 24 (IH, d, J = 1.6Hz). 
i L. o v 1 n, b ) , io. o v i n, uiby. 


8 9 


(d 6 -DMS0) 5 : 3. 77 (3H. s), 

6. 47(1H, s). 7. 45 (IH. dd, 
J = 8. OHz. 1.2Hz), 7.50- 

7. 96(6H, n). 8. 14(1H, s). 
13. 2 (IH, brs) 


(d 6 -DMS0) 8 :6. 56 (IH, s). 
7. 31 (IH, dd, J=7. 8Hz. 2. 1Hz), 

7. 42-7. 54(4H, m) , 7. 6 2 ( 1 H. t, 
J=7. 8Hz). 7. 86 (2H, d. J=6. 9Hz), 

8. 12(1H. d, J = 2. 1Hz), 12. 5(1H. 
s). 


9 0 


(d 6 -DMS0) 5 :0. 94 (3H, t, 
1 = 7. 2Hz). 1. 30-1. 49 (2H, ■). 
1. 65-1. 80 (2H, m). 3. 12(2H, t, 
J=7. 2Hz). 6. 87 (IB. s). 7. 19- 
7. 24(2H, m), 7. 42-7. 47 (1H. m), 
7. 93-7. 98 (IH. m). 12. 3 ( 1 H. s), 
13. 8(1H, brs). 
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(*8 — 3 ) 



mmm 


I c 


I d 


o u 


C z0 H 16 FN0 4 0. 2H 2 0 tl/T 
H-#tt):C. 67. 30; H, 4. 63 ; 
N 1 92* F 5 32 
Hill 00 :C, 67. 07; H, 4. 63; 
N, 3. 81 ; F. 5. 24. 


C 19 H 14 FN0, 0. IHjO <h L T 
Itg 00 :C. 66. 90: H, 4. 20; 
N, 4. 1 1 ; F. 5. 57. 
mm(%) :C 66. 91; H. 4. 21; 
N. 4. 15: F. 5. 57. 


» 7 


C )9 H 13 C! 2 N0 4 0. 1C 4 H 8 0 2 £LT 
ttg (X) :C, 58. 39: H. 3. 49; 
V 1 SI • PI 17 77 
Hzffl (X) :C, 58. 08; H. 3. 47; 
N, 3. 45; CI, 17. 73. 


CHnCLNO, tl>T 

t\% (%) :C. 57. 47; H, 2. 95; 

N, 3. 72; CI, 18. 85. 

mm 00 :C. 57. 38; H, 3. 02; 

N. 3. 65; CI, 18. 56. 


Q ft 
o o 


C l9 H,jClFN0 4 <h IT 
H-JKX) :C, 61. 06: H. 3. 51; 
u i it. n 4 4Q-F5 08 

mm 00 :C, 61. 10; H. 3. 59: 
N. 3. 73; CI. 9. 26: F, 5. 06. 


C„H,,C1FN0 4 £ LT 
ftg CO :C. 60. 10; H, 3. 08; 
N, 3. 82: CI, 9. 86; F, 5. 28. 
mm (%) :C, 59. 66 ; H, 3. 24; 
N. 3. 84; CI, 9. 66: F. 5. 12. 


8 9 


C 20 H I4 C1N0 5 1 LT 

ffg (%) :C, 62. 59; H, 3. 68; 

N, 3. 65; CI, 9. 24. 

mm 00 :C, 62. 51; H, 3. 74; 

N, 3. 69; CI, 9. 15. 


C 19 H,jCIN0 5 0. 1 CHC 1 3 ill 
iiW 00 :C. 60. 10; H. 3. 20; 
N. 3. 67. 

mm 00 :C, 60. 23; H. 3. 42; 
N, 3. 71. 


9 0 




C 16 H l7 N0 4 LVX 
•ftJMX):C. 66. 89; H, 5. 96; 
N, 4. 88. 

Hil!l (%) : C, 66. 88; H. 5. 98: 
N, 4. 92. 



mmm 9 1 

4- (5-^ na-r > H-;U-3— f JlO-2-h H □ * x^-tf* 7-2-7f->& ->*7x 




C0 2 CH(Ph) 2 



gfl£0)J 1 (7) 4-(5-? □ > K — >»U -3 — f ;i/)-2-h H □ + x-4-^-+7-2-7'x 
>&(0.69g. 2. 6miiol)*THF(14nl)K:J$A?L. ^7i-;i/y7 , ;^^X0.76g, 
3. 9 no 1) Sftl*.. ifiT, 30#fK8l#L/i. 3^l;y7iZJk/7 l /^/(0, 25 
g,'1.3nol)€£ftlL. MT I ttlH, # ^ X' 30 # fffljJD&ilSfE t tz. 
I, |f Zfttzte&Z'J'f 77p7o tf;i/X-x;i,T-&#-f 3 i: ^Hft^t) 0.93 
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gOK2iS:82!li)£®£. 
»jfii:165-168'C 

NMR(d 6 -DMS0) 5: 7. 02 (1H. s). 7. 12 ClH. s). 7. 28-7. 59 (1 2H. n). 8. 21 <1H. d. 

J = 1.8Hz), 8. 87 (1H. s), 12. 8(1H, brm). 

TtMfttfi :C n H| 8 ClN 2 0 4 iLT 

^Ii»):C. 69. 53; H. 4. 20; N. 3. 24: CI. 8. 21. 

MMi$. (%) :C, 69. 60: H, 4. 18; N. 3. 28: CI. 8. 17. 

rnmw 9 2 




C0 2 CH(Ph) 2 



Me 

( 1 )4-[l-(N. H-i? *9 )Vtl JVM*:* )V)-o-9 □ □ -f > H — J U — 3 — T ;U] -2- 1 h* □ 

^JS0iJ 9 1 ©y7i^)Mf;HXfJK0. 432 g. 1 mmol)<D THF(5 nl)8tt£ 
2kftT, **<t^" H U (60X. 5.*? frX'f 88 mg(2. 2 mmo 1 ) £ JHP A . g 

st 3o»iaia*f Lfc. % &\z s J**)vi3)vn : f:<i )V2 □ u h (no u 1. 1.2 mod 

fcaBKJ&X-f-^TtSftftt. it®, I-fJtTft#tS <h 0. 39 g(JR*:77» 
IK^: 178-1 83 . 
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NMR(d 6 -DMS0) 6: 3. 1 1 (6H, s), 6. 88 (1H. s),7. 06(1H. s). 7. 30-7. 52 (1 2H. m). 
8. 05(1H. s), 8. 39(1H, d. J = l. 8Hz). 
7E^^tfr:C J8 H n CIN 2 0 5 0.4H 2 0<hLT 
H-Hfittt) :C, 65. 92: H. 4. 70: N, 5. 49: CI, 6. 95. 
g&ltl (X):C 65.90; H. 4. 80: N, 5. 83: CI, 6. 92. 

(2)4-[l-(N,N-v*3^#Jl'A*^-<>>l/)-5-?niP-f > F-JU-3— f JU]-2-t h* □ 
+ ->-4-:*+ 7 -2-^ r >W. 

±SE ( 1 ) £>XXt-;H£(356 mg, 0. 7 mmol)£>v? D Q * * > (3. 6 m 1 ) 7§ $ C: 
*#T, I- U 7;Ptnill(fl, 5ml)fc*;L, fcftT 30 #f§11f#L£:. METKS 

y-;u^e»siis^-r-5<t o. i6 gwm-.bnxDmmit&Mzntc. 

S6^:200-206r (#8?) . 

NMR(d 6 -DMS0) 6: 3. 06(6H. s), 7. 12 (1H. brs), 7. 42 (1H. dd. J = 9. 0Hz. 2. 1Hz). 

7. 66 (1H. d, 1 = 9. 0Hz). 8. 28(1H, d, J = 2. 1Hz), 9. 06 (1H. s) 13. 8(1H. brs). 

7CS5t##T:C, 5 H l3 ClN 2 05 tbT 

tmtffl(«:C. 53.50: H, 3. 89: N. 8. 32; CI, 10. 53. 

mWimm :C 53. 28: H, 3. 92; N. 8. 25; CI, 10. 34. 

9 3 

9 2 t;:2pi;fc£&T^T<£{t£%£-&J*Lfc. 
( l )4-[5-^ p a-i-(4-y )l^ro^>^-( > K — — f JH-2-t Fn* 

->-4-**V-2-^5 L >lt •>*7i;J^fJHXrJl' 
BSj& :198-200t: (X — t-JI^ e>S^Hi) 

NMR(CDC1 3 ) 6 :6. 77C1H. s). 7. 00(1H. s). 7. 26-7. 46 (13H, ■) . 7. 77-7. 82(21 
m), 7. 98(1H, s), 8. 2K1H, d, J = 8. 7Hz), 8. 39(1H. d, J = 2. 1Hz). 
TC^^^iCa^.ClFNOjiLT 

g+^-fit (*) :C. 69. 38 : H, 3. 82: N. 2. 53; CI. 6. 40; F. 3. 43. 
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H»««):C. 69. 22; H, 3. 91: N. 2. 79: CI. 6. 47: F. 3. 66. 
( 2 ) 4-[5-? P U-l-{i-7)\s*al> % /'( flO--f > H— ;U-3-< ;U3-2- 1 h'D + 

«jft:213-218t:(l|!»I^^^6HIS*) 

NMR(d 6 -DMS0) .5 :7. 11 (1H. s), 7. 50(2H. t. J-8. 7Hz). 7. 55(1H. dd. J = 8. 7Hz. 
2. 4Hz), 7. 94-7. 99 (2H, n). 8. 23 (1H, d, J=8. 7Hz). 8. 34(1H. d, J = 2. 4Hz). 8. 86 (1H. 
s). 

7C^##T :C, g Hi,ClFN0 5 £LT 

ft-ff««):C. 58. 72: H, 2. 88: N. 3. 60; CI, 9. 12; F. 4. 89. 
M4B (3S) :C. 58. 97; H, 3. 10: N. 3. 75; CI, 8. 84; F. 5. 15. 

mmm 9 4 




( 1 ) 4-(l-t-^ h is h*->* ^^* + ->< > f 

f-;h6jbv>, 8 5 (Djj&\zmcTmMit&®*mtz mm n%) . 

NMR(CDC1 3 ) 6: 1.72(9H, s). 3. 53C3H. s), 3. 95 (3H. s). 5. 27(2H. s). 6. 9K1H, 
s). 7. 120H. dd, J = 9. 0Hz. 2. 6Hz). 8. 02-8. 07 (2H. n). 8. 32 (1H. s). 

;i/)-2-t H □ * 7-2-7 t->» 

±15 (1) fflIXf^*(0. 345 g, 0.85 mmol) + >(7 ml)K»#U 
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IN **<fcy^£A(1.7il)£Jnjt. M"? 1. 5ttlHtt#L&. MET. MTv 

HI' IN £8(1.7 diD^DDA, B»x^;PT«lfflUfc. f«I**t, £Sft&& 
zKTlfc^.KjiU&.SaseSt.ft&^fclSilSMx^^TJft^L.0. 28g(JR 
*:84*)©«IH<fc£'»**»fc. M/Si: 165-170*0 

N'MR(d 6 -DMSO) 5: 1.67(9H. s), 3. 42 (3H. s). 5. 25 (2H. s), 7. 15(1H, s). 7. 20 (1H. 
dd. 1=9. OHz, 2.6Hz), 7. 95 (1H. d, J=2. 6Hz), 8. 04 (1H. d, J = 9. 0Hz). 8. 86 (1H. 
s). 

(3) 4-(i-t-y h + v*;u^-;!>-5-t Kn*w > ;u)-2-t Ho* 

->-4-:**7-2-:/x>$ t - 

±E(2) ©*;i/# >®?(0. 25 g. 0. 64 mrnoD© THF(3 nl) t-f V^o hf;i/7;i/ 
3 -Ml. 5 ml)i§?glr?emg?(0. 25 ml) *JH A, 1IT, 16 ttllltt&Lfc. SIS 
&£MB£T (cam U l»6nfc»«***«X^;HC»»L. tgfn&i£;KTifc# . 

fcUf&BicU f#e>nfci^S*KISX5 1 ;U75^S^S-r?)^<i:{3 e fc , 0 
««fl:^«0. 12 gOK*:43%)*ftjfc. Bt£ : 210-2 14*C (##). 
NMR(d 6 -DMS0) <5 : 1. 18(3H, t, J=7. 2Hz). 1. 66 (9H. s), 1. 99 (3H. s), 4. 02(2H, 
q, J = 7. 2Hz). 6. 89 (1H. dd. J=9. OHz. 2. 6Hz), 7. 10(1H, s). 7. 69(1H, d. J = 2. 6Hz). 
7. 92 OH", d. 1=9. OHz). 8. 76 (1H. s). 9. 50(1H, s). 
tc^^It:C i7 H I7 N0 7 C 4 H,0,tLT 
s\nm(%):C. 57. 93; H. 5. 79: N, 3. 22. 
HSHifitt) :C. 57. 86: H, 5. 76: N. 3. 45. 

(4) 2-t h'D + y-4-(5-h Fo*W > K — 71^-3 — T M-4-** 7 -2-^7 •>» 
±IE (3) © 4-(l-!-y h*>'*iH-)l'-5-t Fn + y^ > F-JhH W- 

2 _t h'O + y-4-t*7-2-7'f>fi(0. 2 g, 0. 45 nnol) * h U 7 U mWt (4 ml) 
MT, 3. 5 l$fS]fll#Lfco ttE~Ffc:KJ6«*ail t . f§ettfc«il* 
fit TKKfcJfcLfc. *H£»»X?-;i/T 2 mtftft®* ffi&T* pH=3 CH1L, 
X^^TftttHLfc. KJftLfc. »JK*B3rU f#e> 

nfc^i.^ X* / -;i/T?fHSft-rS C <t(C«t O 70 ig(iR*:49X)©«Hi*L£&£ 
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Sfc. »jfe:220-225'C 

NMR(d 6 -DMS0) 5: 6. 75(1H, dd, J=8. 8Hz, 2. 4Hz). 6. 95 (1H, s). 7. 20 (1H. d, 
J = 2. 4Hz). 7. 290H, d. J=8. 8Hz). 8. 56(1H, d, J = 3. 2Hz). 9. 15(1H. brm). 12. 2(1H. 
s). 

7C^##T:C 12 H,N0 5 i:UT 

fHSMi(X) :C. 58. 30; H, 3. 67; N, 5. 67. 

HiPJlfSa) :C, 58. 20: H, 3. 85; N. 5. 84. 

%mw 9 5 

Ph Ph. 



( i )4-(i-^>-fe* -^-5-^7 -f > K — f ;u)-2-t H □*•> 

(a) #^fiJ 2 cd 3-7-fe^-;i/-i-^>if >^;i/*-;i-f > K-;i/-5-#;i'# >gf 

;^-jh5-y7i^iMfJ^+y*J^-M > K — iU-S— f J!/)-2-t H 

NMR(CDC1 3 ) 6: 3. 97(3H. s). 6. 93(1H, s), 7. 15(1H. s), 7. 26-7. 67 (1 3H. m). 
7. 96-7. 99 (2H. m) , 8. 04 (1H. d. J = 8. 0Hz). 8. 20(1H. dd. J = 8. 0Hz, 1.8Hz). 8. 3 9 ( 1 H. 
s). 9. 1 3 (1H. d. J = l. 8Hz). 

(b) hsHt-SW) (237 mg, 0. 4 mnol) t 7- V - ;K86 mg, 0. 8 mmol) CD v 5 £ □ □ 
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T" 1 B# IB) it # U fc . JE T t : JK £ ft * * £1 L . £ S S X - y J P T ft # L T 1 2 5 in g ( K 

m-.n%)(DmM<t&® m »j« 1222-232^ . 

NMR(d 6 -DMSO) 6: 3. 89 (3H. s), 7. 38 (1H. s), 7. 63-8. 28 (7H, m). 8. 90OH, d, 

J = l. 4Hz), 9. 42(1H, s). 

7tm#m :C J0 H 15 N0,S til 

IHM6«) :C. 55. 94: H. 3. 52; N, 3. 26; S, 7. 47. 

$Htt(X) :C. 55. 97 ; H. 3. 74; N, 3. 37; S, 7. 32. 

(2)4-(i-^>tr>^;p*x;i/-5-*;u#+>"f > F-^-3— r ;u)-2-t hp*-> 

»jS:224-228t: <#«¥) . 

NMR(d 6 -DMS0) 6 : 7. 31 (1H, s). 7. 65-7. 82 (4H. m). 8. 03(1H, dd, 1=9. 0Hz. 1.8Hz). 
8. 1 3 (1H. d. J=9. 0Hz). 8. 23(1H, d. 1=7. 6Hz). 8. 89(1H. d, J = l. 8Hz). 9. 35(1H, 
s). 

7C*#*t:C„H u N0 i S 0. 15H,0<i:LT 
afMm(%) :C. 54. 59: H, 3. 21; N. 3. 35; S, 7. 67. 
HUH (SS) :C, 54. 85; H, 3. 53: N. 3. 45: S. 7. 53. 

mmm9 6~ 1 o io<t&i)it ptosis;!/- os-jsi/fc. 
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mmm 9 6 

3-t HO+y-7 , D^>-|-*> 




z/t) IVX-JV-I > F-JM777 mg, 3 mmol)£ THF (10 ml) 
K»#?L, -78 < Ct-^3Lfc„ LHMDS-THF M (3. 6 ml, 3. 6 mmol) SriDxfc. 

SS^CSICRL. SS-78 , CtCft^IL. SS7k7^JP»(525 mg. 3. 6 mmol) £ HQ 

Ti(Sa{tS-e-S t 362 mg(JR*:30X)O«H<t^**l»fc. 

NMR(CDC1 3 ) (5: 1. 68(9H, s), 6. 99 (1H. s), 7. 20-7. 50 (2H. n). 7. 50-7. 88 (4H. m), 

7. 94-8. 38(2H, m). 8. 60-8. 80 (1H, m). 13. 2(1H. brs). 

Mii:138-M11C. 

NMR(d 6 -DMS0) 5:7. 11 (1H, s). 7. 51-7. 87(7H. m), 8. 05-8. 21 (5H. m). 8. 94(1H. 
s). 10. 3(1H. brs). 
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5t*4HfT:C„H„NO l 0. 3H,0<hLT 
trKtttt) :C 66. 92: H. 5. 27; N. 3. 39. 
%mm(%) :C, 66. 81: H. 5. 31: N. 3. 43. 
Xttfll 9 7 

9 6 CipET, l-(!-^>-tf>X;U*:r;i'-5-^Da'<> K-;P-3--f 
JW-3-(l-*iH*>'7l-Jl')-3-l: h'D*y-^D^>-!-t>£#t 
NMR(d 6 -DMS0) <5 : 7. 1 0 ( 1 H, s). 7. 49-8. 25 (1 1H. m). 9. 02(1H, s). 9. 23(1H. s). 
13. 2(1H. brs). 

tc^^^:C26H16C1N06S ill 

tfgtfi (X) :C. 59. 82 : H, 3. 35: N. 2. 91: CI. 7. 36: S. 6. 65. 
3?$!Mi (SO :C. 59. 89: H. 3. 51; N. 2. 88: CI. 7. 22; S, 6. 73. 
$1101 9 8 

l-(-f > F-Jh3-^Jk)-3-(l-*J^ + y+y7i-^)-3-t h'n + y-^D^ 
>-l-*> 

Hj6S0iJ 9 6 © i-(i-i-yh + y*;^^H > k-;p-3— f ;p)-3-(i-*;I/jH^ 

Sl!,&:1 75-1 77t;(##0 

NMR(d 6 -DMS0) 5 : 6. 73(1H. s). 7. 1 6-7. 32 (2H, m). 7. 40-7. 86 (5H. m). 7.88- 

8. 28 (1H. m), 8. 34-8. 60 (1H. m), 1 1. 8-1 2. 3 (1H. brs). 12. 5(1H. brs). 

7C^^«f:C 18 H l3 N0 4 <i:LT 

ffj-gfttt) :C. 70. 35 ; H. 4. 26; N. 4. 56. 

nmm(%) :C 70. 21 ; H. 4. 43; N. 4. 58. 

mmm 9 9 
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( i ) i-(i-^>-t? >;wi/*-;u-5-? o > f-;u-3-' r ;i/)-3-(2-* F*v7 

3-7-fe^;i/-l-^>-t*>X;U*-;l/-5-^ PP-f > F — JK500 mg, 1.5 mmol)£ 
m(bm\)\Z®MV, -nX:\Z'&®Ltc, #<^T LHMDS-THF 8 ml, 1.8mmol) 

Om^fiL, 2-* F*->^> , /-Ol^ P 

■J F (310 nig. 1. 8 mmol) £2ffl*.fe. KffcttfcMKRU 30 A, 
6N ttKTKttKbfc. ^S?X^Jl/-ettfflL. *«ISH£L, ft 

+ t/(l:2 v/v)T?»tHLfc. BW»©!i#*a8"r 5i 160 mg(iR$:23X)<Dte 

NMR(CDClj) 5:4. 04(3H, s), 4. 55 (2H, s), 7. 02 (13H, m). 
( 2 ) l-(l-^>-fe*>X;i/*-;i/-5-? O a-f > F-JI'-S— f JlO-3-fc F P*->-3- 
(2-t FD + '/7irJl')^0^>-l-t> 

±IS ( 1 ) ft 1 g, 0. 2 mmol)£? PP*;UA(3 m 1 ) l£ 3 — F h U 

->5>(1 ml, 7 mmoi)$rJPA. 40'CT' 4 ftffltttt L fc. ftifl?£, h U 

«c, ft«»«£Lfc. *#s*ifc«i&£itiR u sfcu-eiMax^-'f v^p tr^x 

-x^TftftU THP^SWUft-rSt 23 ngOK*:24X)©«Bl'l:£«l*f#fc. 
»^:241-244t:. 

NMR(d 6 -DMS0) 5:7. 1 1 (1H, s), 7. 51-7. 87 (7H, m), 8. 05-8. 2 1 (5H. n). 8. 94(IH. 
s), 10. 3(1H. brs). 

7t3t#flT:C, 3 H 16 CIN0 5 S 0. 5C 4 H 8 0 t IT 

:C. 61. 29: H. 4. 11; N, 2. 86; CI. 7. 23; S. 6. 54. 
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HMtttt) :C 61. 48: H, 3. 94: N. 3. 20: CI. 7. 42; S. 6. 77. 

mmm 1 o o 

l-(l-^>-lf >X^*n;u-5-^ n o-f > F-iH--f^)-3-(3-*iH4-/7i 
^Jg^l 9 9 KiJSUT. 3-7-fe5 1 ;U-l-^>-tf>x;i/*njl/-5-^ o □'T > H- 

g*^ : 245-255*0 (##) 

NMR(d 6 -DMS0) <5 : 6. 80 (1H, brs). 7. 40-7. 80 (6H. m). 8. 00-8. 60 (6H. ■). 9. 60 (1H, 
brs). 

^3t#tfT:C 24 H 16 ClN0 6 S H 2 0 0. 5C 4 H 8 0 2 <!:LT 

ft^<it(X) :C, 57. 51: H, 3. 90: N. 2. 58: CI. 6. 53; S. 5. 90. 

:C 57. 36: H, 3. 56: N. 2. 70; CI, 6. 32; S. 5. 74. 

mmm 1 o 1 

l-(5-i7 DDO H-^-3— T J|/)-3-(3-AJl/#*y7ilW-3-t FD + y-^ 
D^>-l-^> 

mmm 1 o o ©*;p#>M*xxr-;Ki:tTft&ti« i-(i-^>-tf>7.^*- 

)U-o-i7 D D-f > K-;i/-3-< ;i/)-3-(3-/ h + y*J^^7x^^)-3-t K □ 
jK£: >270r(#») 

NMR(d 6 -DMS0) 6 :6. 60 (1H. brs). 7. 00-7. 60(4H. m). 8. 10-8. 70 (5H, ■). 11.9UH. 
brs). 

7C*»«f :C„H II C1N0 4 3. 3H 2 0i:L.T 

ttUtt (X) :C. 53. 88: H. 4. 67: N, 3. 49; CI, 8. 84. 

XMttW :C 53. 96: H. 4. 09; N. 3. 44: CI, 7. 68. 
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mmm 1 o 2 

l-(5-^PD-f > K — — f ;U) -3- k Ka*->-2-(3, 5-y^DD7i^JW^7 
x-^)-3-(2H-rh7 l /-^-5-'f^)-^a^/> 



l-(5-£ □ O-f > H — )W-3--if ;i/)-3-t F □ * v-2-(3, 5-^^ □ 07i-W 
^-)_3_(2H-x h 5 V — 5 — f )V)-7n*S y (0. 03 g, 0. 064 mmol)(D^ 37 y - ;u 
(6 Bl)»JKC, t'/XO. 068 g)©*(0.2 fflDSffi^ITLfc. 18 Bfflifc 

Rfcj£:20O-204 < C #S*SS»tt :Et0Ac 

7nm^«T:C 18 H 10 Cl 3 N s 0 3 S H 2 0 tit 

tf-gfil (X) :C. 43. 17: H, 2. 42; N, 13. 99; CI, 21. 24; S. 6. 40. 

HMII(X) :C. 43. 04; H. 2. 66: N, 13. 85; CI. 20. 74: S, 6. 36. 

NMR(d 6 -DMS0) <5 : 7. 1 3 (1H. s). 7. 45(1H. dd, J=9. 0Hz. 2.1Hz). 7. 67(1H. d. 

1 = 9. 0Hz). 7. 84(1H. t. J = 1. 8Hz) . 7. 97 (2H, d. 1.8Hz). 7. 99(1H. d, 1 = 2. 1Hz). 

13. 5(1H, s). 

HS£#J 1 0 3 

2-^>"fe? >*;i/*x;U-l-(5-£ □ P-f > f JlO-3-k H p + v-3-(2H-t- 

V v >J - )V) w\ ; y 
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CI 




(1) 2H-f- h 5 7-JU-5-* )IX>& ifJUXfJKl. 15 g)$^^nn^> 
(l2il)t»«L. -^k Hot! 5X1.02 g)£ if U vX-7A/15 MUX>*JP#* 
- h(0. 1 g)*DP^.. ^fiT. 2P*flH!t#Lfc. KfSttSMWTkfcln*.. Mx* 1 
^TtttBU &*a:fei&7KTift#. HfctgLfc. toft® t LX 1-f h 
5 e^x^-lH-f- h 9 7-;i/-5-#;i/#>8t ifiUXf^t 2-f h7^7- 

;u-2H-r h 7 > /-;u-5-*;u#>i? x^i/xxf-JKoii&ttfcfSfc. 

(2) #^0J 9 Ti§€>*lfc 3-7-tf Jhs-i? □ P-2-^v >if > X Jl/5fr X f > H 
-;K0. 167 g, 0. 5 MOD t±C(!)TfH6nfciB^tt(0. 25 g, 0. 65 mmol) 

tt&:2l9-222t: Bttft*il :EtOAc 

tc^^«t:C 18 H i2 C1N 5 0 4 S 0. 3C 4 H„0 2 iLT 
IH-J?fe«) :C, 50. 54: H. 3. 18; N, 15. 35: CI. 7. 77; S. 7. 03. 
mmm(%) :C. 50. 64: H, 3. 49: N. 15. ll: CI, 7. 56 ; S. 6. 81. 

NMR (d 6 -DMSO) 6 :7. 29 (1H. s). 7. 47-7. 78 (5H. ■), 8. 04 (1H. d. J=2. 0Hz), 
8. 08-8. 14(2H. Dl). 13. 7(1H. s). 

mmm i o 4 

l-(5-2 UU^y K-;U-3— f ^)-3-t K D + ->-3-(2H-T- h 9 7- ^-5-f JlD -7° 

67(2) Tftfcftfc l-(5-^OP<> H-;U-3-<;i/)-3-h Hn*v-3- 
(2H-r h 7 ( /-Jh5--f Jl)-7D^y >£ 2 ^1© lN-**{fc± h U "7 AT'Ii 
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7t^##T:C,jH 6 ClMgN 5 0 2 2H 2 0 tLX 

tHltt«):C. 41.42; H, 2. 90; N. 20. 12; CI, 10. 19: Mg. 6. 98. 
$ffltt(X) :C. 42. 88; H. 2. 97; N. 20. 74; CI. 10. 37: Mg. 6. 87. 

±um&mizmvT, mmm 1 o 5 ~ 1 3 6 oxts® ut. « at 4*1 ft 

^MtfJ 1 0 5 




Hj&:235-2381C BttAtttt :EtOAc-THF 
?t^^«T:C 20 H l5 ClFNO 4 tit 

M- HE ||(X) :C. 61. 95: H.3.90: N.3.61; CI, 9. 14, F ; 4. 90. 
$NH(X) :C 61. 57; H. 3. 95: N, 3. 61; CI. 8. 90, F;4. 70. 

NMR(d 6 -DMS0) 6 : 3. 84 (3H, s). 4. 49(2H, S). 6. 74(1H, s). 7. 16(2H. t, J=8. 7Hz), 
7. 25-7. 34(3H. m). 7. 51 (1H, d. 1=8. 7Hz). 7. 99(1H, d. J=2. 1Hz). 12. 6(1H. s). 
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mmm 1 o 6 




C0 2 H 



7C?H5H/t:C 19 H i3 C1FN0, 0. 2C 4 H,0 2 0. 2C 4 H 8 0 tLX 
tt^fit(«):C, 60. 70: H.4.24; N.3.31; CI. 8. 37. F : 4. 49. 
HSJ{( («) :C, 60. 68: H. 4. 34: N. 3. 28; CI. 8. 16. F;4. 37. 

NMR(dj-DMSO) <5 :4. 49 (2H, S). 6. 780H, s). 7. 15(2H. t. J=8. 7Hz). 7.24- 
7. 36(3H, m). 7. 50(1H. d, J=8. 7Hz). 7. 96 (1H. d, J=2. 1Hz), 13. 5-14. 0(1H. brs). 

MM 1 0 7 



H 

SS£:>250t: Hi&M^EtOAc-EUO 
Ttm^^^^H.sClNsO, 0. 25C 4 H 8 0 ? tLT 
ftWm «) :C 50. 03: H. 3. 15; N. 22. 79: CI. 11. 54. 
&Mft(!):C. 50. 00: H. 3. 20; N. 23. 07: CI. 11. 23. 

NMR(d 6 -DMS0) 5 : 7. 24-7. 41 (3H, m). 8. 20 (1H, d. J = 7. 8Hz), 8. 86(1H. d. 
J = 3. 2Hz), 12. 8(1H. s). 




O OH 
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%n&m i o 8 




»jft:237-239 Bttflftii :THF-CHC13 
7t3?i##T:C, 9 H l4 ClN 5 0 2 0. 075CHC1 3 il/T 
lHlttftt) :C 58. 93: H, 3. 65; N. 18. 01; CI, 11. 17. 
H*fi(%):C. 58. 58: H, 3. 76: N. 17. 93; CI. 11. 25. 

NMR(d 6 -DMS0) <5 :4. 54(2H, s). 7. 02 (1H. s). 7. 21-7. 33 (6H. m). 7. 52(1H, d, 
J=8. 4Hz), 8. 0ZC1H. d. 1 = 1. 8Hz). 12. 6(1H. s). 



i o 9 




K£:216-218 Bfct££FftK:CHC13 
7C^^tfT:C l9 H 14 FN 5 0j 0. OlCHCl, 0. 25H 2 0 tLX 
H-gfittt) :C 61. 87; H. 3. 96: N. 18. 98; F, 5. 15. 
$8141 (30 :C, 61. 88: H. 3. 89: N. 19. 05; F, 5. 00. 

NMR(d 6 -DMS0) 6 :4. 54(2H. s). 7. 11 (1H. s). 7. 1 2-7. 1 8 (2H. m). 7. 25-7. 31 (2H. 
b). 7. 33-7. 39 (2H. m), 7. 49-7. 52 (1H. m), 7. 98-8. 01 (1H. m). 12. 4 ( I H. s). 
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mmm 1 1 o 




$L£:205-207 < C M*£Hi&i& :Et 2 0 
7C^^^:C Z0 H 16 C1FN 5 0 2 0. 2C 4 H 10 0 0.211,0 tLX 
ttWtilW :C, 58. 07; H, 4. 08; N, 16. 28; CI. 8. 24; F, 4. 42. 
Hilflt (Si) :C. 58. 00; H, 4. 25; N. 16. 22: CI, 8. 08: F. 4. 28. 

NMR(d 6 -DMS0) 6 : 3. 03-3. 1 0 (2H. in). 3. 37-3. 44 (2H. m) , 7. 01(1H. s). 7. 11(2H, 
t. J=8. 7Hz). 7. 28(1H, dd. J = 8. 6Hz, 2.1Hz). 7. 30-7. 36 (2H. m), 7. 51 (IB. d, 
1 = 8. 6Hz). 8. 00(1H. d, J = 2. 1Hz). 12. 5(1H, s). 

1 1 1 




181-1 82£ SISiliSttrlleOH-EtjO 
7C*»«f :C„H IT ClFN 5 O t 0. 4CH 4 0 iLT 
H-^fii (*) :C. 58. 59; H. 4. 27: N. 15. 97: CI. 8. 08; F. 4. 33. 
Hilfi (X) :C. 58. 39; H. 4. 29: N. 16. 15: CI. 8. 36: F. 4. 31. 

NMR(d 6 -DMS0) <5 :2. 07 (2H. m), 2. 75(2H. t, J=7. 2Hz), 3. 18(2H, t, 1 = 7. 0Hz), 
6. 98(1H. s). 7. 04-7. 33 (5H. m). 7.490H. d. J = 8. 6Hz). 8. 00 (1H. s). 12. 5(1H. 
s). 
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1 l 2 



CI 




N=N 



M:245*C SttftiSlfciEtOAc-Et.O 
7c5H##t:C 2 „H 16 C1N 5 0 3 tLX 
tHHI «):C 58.61: H. 3. 93; N, 17. 09; CI. 8. 65. 
HMfiCOrC. 58. 36: H, 4. 30; N, 16. 75; CI. 8. 15. 

NMR(d 6 -DMS0) 5 :3.86(3H. s), 4.47(ZH. s), 6. 83-6. 93 (3H. m). 7.06OH. d. 
1=8. 4Hz), 7. 23-7. 31 (2H, ■). 7. 51 (1H, d. J=8. 6Hz). 8. 07(1H, s), 12. 3(1H, s). 

mmm 1 1 3 



225-227*0 (ftM) SJSft»« :ElOAc 
5c*»«f :C I1 H IB C1 1 N B 0,S 0. 2C 4 H 8 0 2 tLX 
BtUCflt (» :C 46. 62: H, 2.41: N, 14. 46: CI. 21. 96: S. 6. 62. 
mwm(%) :C 46. 36; H, 2. 66; N, 14. 52; CI. 21. 64; S. 6. 56. 

NMR(d r DMS0) 5 : 7. 06-7. 1 0 (1H, m). 7. 32-7. 70 (6H. ■), 8. 15(1H. d. J = 1.8Hz). 
12. 7(1H. S). 
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mmm 1 1 4 



ci 




N=N 



84^: 250-255^ :EtOAc 
7ti!#«T:C 17 H 17 ClN 6 0 3 0. 2H 2 0 t.lT 
W-JHtf(X) :C 52. 03: H. 4. 47; N, 21.42: CI. 9. 03. 
$ffltt<%) :C 52. 07: H. 4. 56: N, 21.27: CI. 8. 98. 

NMR(d 6 -DMS0) <5 : 2. 69 (2H. brm), 3. 69 (2H. brm). 4. 15(2H, s). 7. 30 C1H. dd. 
1 = 8. 7Hz, 2.1Hz). 7. 38GH. brs), 7. 56(1H, d, J = 8. 7Hz). 8. 08(1H. d. J=2. 1Hz). 
12. 6(1H. brs). 

nmm 1 1 5 

/= - 0 OH 



166-169 S^^^t«:EtOAc-Et 2 0 
TC^^tff : C J9 H| 3 C 1 N 4 0 2 0. 5C 4 H )0 0 0. 2H,0 tbX 
ttJHt«):C. 62. 21; H, 4. 57; N. 13. 82; CI. 8. 74. 
XflMtt(X) :C, 62. 28; H. 4. 52; N. 13. 80; CI. 8. 79. 

NMR(d 6 -DMS0) 5 : 6. 37 (1H. s). 7. 29-7. 31 (2H. ■). 7. 48-7. 73 (5H. in), 8.22- 
8. 26(1H. m). 8. 48(1H. brs). 12.5UH, brs). 14. 6(1H. brs). 
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mmm i i 6 




SS&: 134-1 38 MHi&&:EtOAc-Hex 
7CiSs##T:C 20 H u ClFN 4 0 2 0. 25C 4 H 8 0 2 0. 25H 2 0 bl>T 
H-gffi(X) :C, 59. 58; H. 3. 93; N, 13. 23; CI. 8. 37; F, 4. 49. 
£Hlfit(X):C. 59. 72: H. 3. 83; N. 13. 23: CI. 8. 43; F, 4. 48. 

NMR(d 6 -DMS0) <5 :4. 51 (2H. s). 7. 00C1H, s), 7. 12-7. 18 (2H. m). 7. 26(1H. dd. 
J=8. 7Hz. 1.8Hz). 7. 35-7. 40(2H, m), 7. 50(1H. d. J = 8. 7Hz), 7. 95(1H. d. J = 1.8Hz). 
8. 76 (1H. brs), 12. 4(1H, brs). 14. 7(1H. brs). 

mmm 117 



8H£:1 85-1 87t: iftM) ffSSHiSJS :EtOAc 
7CSl##r:C 19 H, 3 ClN 4 0 4 S 0. 2H 2 0 tLT 
H-gfita):C, 52. 77; H.3.12; N.12.96: CI. 8. 20; S. 7. 41. 
HtUfit (%) :C, 52. 81 ; H, 3. 32: N. 12,86; CI, 7. 99; S. 7. 33. 

NMR(d 6 -DMS0) 6 :7. 22(1H, s). 7. 48 (1H, dd, J=8. 7Hz, 2.1Hz), 7. 60-7. 77 (4H, 
m). 7. 99(1H. d. J = 2. 1Hz), 8. 08-8. 1 4 (2H, m). 8. 82(1H, brs), 13. 6(1H. brs). 
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nmm 1 1 8 



CI 




H 

HS^c : 272-276 PfffiAftii :EtOAc 
7C^^«t:C I4 H„CIN 3 0 : tlX 
fUHI(X):C, 58. 45; H.3. 50; N. 14. 61: CI, 12. 32. 
Itiffilfii (X) :C. 58. 40; H, 3. 50; N. 14. 44; CI. 12. 11. 

NMR(d 6 -DMS0) 6 : 7. 02-7. 47 (4H. m). 7. 54(1H, s), 8. 14(IH, d, J = l. 8Hz). 
8. 580H, s), 12. 3(1H, brs). 13. 2(1H. brs). 

i i 9 



Mj&: 226-227 BttAfttt :MeOH 
7C*»#T:C u H 9 ClN t 0,S ill 

M-3Vtt <*) :C. 55. 18; H.2.98; N.9.19; CI. 11.63; S. 10. 52. 

mmm(%) :c 55. 07; h. 3. 02; n. 9. 09; ci.11.39; s. 10. 64. 

NMR(d r DMS0) <5 : 7. 18(1H, s), 7. 29(1H. dd. J=8. 7Hz, 2.1Hz). 7. 54 (1H. d, 

J=8. 7Hz), 8. 13(2H, m), 8. 17(1H. d. J = 2. 1Hz), 8. 76 (1H. s). 12. 3(1H. brs). 

1 2 0 
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CI 




N 

0 2 S 




: 239*0 MUM :MeOH 

7C*$**r:C l9 H, 4 ClN s 0 s S 0. 4CH 4 0 0. 5H,0 tbX 
tl-Ktt (X) :C 48. 37; H. 3. 47; N, 14. 54: CI. 7. 36; S. 6. 66. 
MIKX) :C, 48. 15; H. 3. 26; N. 14. 74: CI. 7. 42; S. 6. 92. 

NMR(d 6 -DMS0) 6 :3.73(3H. m). 7. 20-7. 49 (3H„ m), 7.63(1H. s), 7. 69-7. 81 (2H. 
m). 8. 15-8. 28(2H, m), 9. 27 (1H. s). 

mmm 1 2 1 



i*&:256r fS*£«Hi3&:Et0Ac 
7C^^W:Cj 0 H 16 CIN 5 O 3 0. 3H 2 0 tLX 
U-^fli(56):C. 57. 85; H, 4. 03; N, 16. 87; CI. 8. 54. 
HflI(I):C, 57. 85: H, 4. 16; N, 17. 02: CI. 8. 25. 

NMR(d 6 -DMS0) 6 :3. 85(3H. s). 5. 49 <2H. s). 6. 87-7. 36 (6H. m). 7. 69 (1H. d. 
J=8. 8Hz). 8. 21 (1H. d. J = 2. 0Hz), 8. 95(1H. s). 

mmm 1 2 2 



CI 
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O OH 



M£: 252ic f"**sft»«:EtoAc 

Ttmfrm :C 1S H I4 C1N 5 0 2 0. 1C 4 H 8 0 2 tit 

tt-Httt (X):C 59. 96; H, 3. 84: N. 18. 02: CI. 9. 12. 

^««(»:C. 59. 64; H. 3. 75: N. 18. 07: CI. 8. 99. 

NMR(de-DMSO) <5 :5. 89(2H, s). 7. 09-7. 35 (7H, m). 8. 29-8. 33 (1H, ■). 9. 12(1H. 
s). 

%mm 1 2 3 



SH^:244-245 , C 3ttft8JS:E>0Ac 
7C*»«r:C, l H„ClN B 0 4 £ LT 
ftlMi«):C, 57. 61: H. 3. 68: N. 16. 00: CI. 8. 10. 
*Mtf(X):C. 57. 34: H. 3. 71: N. 15. 80: CI. 7. 94. 

NMR(d 6 -DMS0) <5 : 3. 83(3H. s). 5. 67(2H, S). 7. 24(1H. s). 7. 34 (1H. dd. J=8. 7Hz. 
2.1Hz), 7. 46(2H. d, 1 = 8. 1Hz). 7. 65 (1H. d. 1=8. 7Hz). 7. 94(2H. d. J = 8. 1Hz). 
8. 23 (1H. d. J = 2. 1Hz). 9. 1 2 ( 1 H. s). 

mmm 1 2 a 
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CI 




f NH 
N=N 



gjL&:282-284'C nte&®%k :EtOAc 
7C5H#«t:C 2() H I4 CIN 5 0 4 0. 3C 4 H 8 0, 0. 3H 2 0 tit 
trJMS<X):C 55. 87: H. 3. 81: N, 15. 22; CI. 7. 71. 
HiBUi! OK) :C 55. 87; H. 3. 56; N. 14. 89; CI. 8. 09. 

NMR(d 6 -DMS0) 5 :5. 60(2H, S). 7. 25 (1H. dd. J=9. 3Hz. 2.1Hz). 7. 36 (2H. d, 
J = 8. 4Hz). 7. 54 (1H. d. J = 8. 7Hz). 7. 90 (2H. d. J = 8. 4Hz). 7. 86-7. 92 (1H. m). 
8. 64 (1H. s). 

1 2 5 



Si£:290-295'C (ttM) Pi H $ : E t OAc 
7tH##r:C ls H l3 BrN 4 0 4 S tl^X 

tH|C««) :C. 48. 22: H. 2. 77; N, 11.96; Br, 16. 88; S. 6. 77. 

*SH*(*):C. 48. 39: H. 3. 04: N, 11.96: Br. 16. 75; S. 6. 84. 

NMR(d 6 -DMS0) 6 : 7. 35 (1H. s), 7. 60-7. 83 (4H. n). 7. 99(1H, d, J=9. 0Hz). 

8. 22-8. 25 (2H. in), 8. 42 (1H. d, 1 = 2. 1Hz), 8. 75 (1H. brs), 9. 20(IH. s). 

1 2 6 
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M£:265-270t; MUM :EtOAc-THF 
7£*»«r:C l ,H ll ClN 4 0 4 S t IT 

tUU»(X) :C. 53. 21: H. 3. 06: N, 13. 06: CI. 8. 27: S. 7. 48. 
$Zmmi%) :C. 53. 25: H, 3. 24: N. 13. 07: CI. 8. 07: S. 7. 43. 

NMR(d 6 -DMS0) <5 :7. 35(1H. s). 7. 46-8. 29 (8H. m). 8. 80(1H, brs). 9. 19(1H, s). 
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nrnw 1 2 7 



Br 




N 

0 2 S 



|fcjft:266-270t: ff ifc§ H. & :EtOAc 
7C*»«f :C 19 H I2 BrFN 4 0 4 S tLX 

thfftt (X) :C, 46. 45: H, 2. 46: N, 11.40; Br. 16. 26; F, 3. 87; S, 6. 53. 
Hilffi (*) :C, 46. 36: H. 2. 59; N, 11.50; Br. 16. 45; F, 3. 86: S, 6. 55; 
NMR(d 6 -DMSO) <5 : 7. 34 (1H. s). 7. 49-7. 65 (3H. m). 8. 01 (1H. d, J=9. 2Hz), 
8. 32-8. 44(3H, m), 8. 55 (1H. brs). 9. 1 9 (1H, s). 

1 2 8 



M:293-298 (KM) °C Plifc§il,i§& : THF 
7CiH##r:C l9 H 12 CIFN 4 0 4 S tLT 

IHItll «):C, 51.07: H. 2. 71; N, 12. 54; CI. 7. 93; F. 4. 25; S. 7. 18. 
XMIft(l) :C, 51. 03: H, 2. 82; N. 12. 67; CI, 7. 81; F. 4. 30; S. 7. 11. 
NMR(d 6 -DMS0) 8 :7. 34 (1H. s), 7. 47-7. 57 (3H, m), 8. 04(1H, d. J = 1.5Hz), 
8. 27(1H. d, J=8. 4Hz), 8. 38-8. 43 (2H, m). 8. 74 (1H. brs), 9. 1 8 ( 1 H. s). 
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mmm 1 2 9 




N 

0 2 S 



84^:262-263 f?|SA#ft :E»0Ac 
7C*»«f:C„H ll ClFN 4 0 4 S 0. 4H,0£LT 

ftWm(%):C. 50. 26; H. 2. 84; N, 12. 34; CI. 7. 81; F, 4. 18; S, 7. 06. 
XMtt(X) :C, 49. 98; H, 2. 65; N. 12. 07: CI. 8. 04: F. 4. 12; S, 7. 38. 
NMR(d 6 -DMS0) 6 : 7. 35 (1H. s). 7. 50-7. 56 (3H. ■). 8. 06 (1H. d, J=9. 0Hz). 
8. 27-8. 38C3H. m), 8. 83(1H, s). 9. 20 (1H. s). 14. 7(1H, s) 

1 3 0 



|»£:301-302 BI$AftfS:EtOAc 
TiMfttf :C 19 H n Cl 3 N 4 0 4 S ill 

tfJMItt>:C. 45.85: H, 2. 23; N. 11.26; CI. 21. 37; S, 6. 44. 

***(«:C 46.05: H, 2. 30; N, 11. 13; CI. 21. 06: S. 6. 41. 

NMR(d 6 -DMS0) 5 : 7. 31 (1H. brs). 7. 45-7. 50 (1H, m). 7. 75 (1H. d, J = 8. 7Hz). 

7. 80-7. 95 (2H. m), 8. 32(1H. d. J=2. 4Hz), 8. 52(1H. d, J = 2. 4Hz). 9.'l2(lH. s). 

9.2K1H. brs). 
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nmm 1 3 1 




gi* : 264-265 p?IS&igJK:EtOAc 
7C^^*t:C 2O H 15 C1N 4 0 2 tbX 
Stgffi (X) :C 63. 41 : H, 3. 99: N, 14. 79; CI, 9. 36. 
$Ntt(X):C. 63. 52; H. 4. 17; N. 14. 48; CI. 9. 15. 

NMR(d 8 -DMS0) 6 : 5. 55 (2H. s). 7. 09 (1H. s). 7. 26-7. 36 (6H, m), 7. 65 (1H. d. 
J = 8. 7Hz). 8. 23 (1H, d. J = 2. 1Hz). 8. 63 <1H. brs), 8. 98(1H, s) 

mmm 1 3 2 




SH^:265-268 C C RUSHM :EtOAc 

7t^##T:C 20 H )4 BrFNA 2. 3H 2 0 £ L T 

sYWmW :C. 49. 77; H. 3. 88: N. 11.61: Br. 16. 55; F. 3. 94. 

(%) :C, 49. 64; H. 3. 76; N. 11.70; Br. 16. 73; F. 4. 02. 
NMR(d 6 -DHS0) <5 :5. 54(2H. s), 7. 09 (1H. s), 7. 18(2H, t. J = 9. 0Hz). 7.40- 
7. 47(3H, m). 7. 64(1H, d, J=8. 7Hz), 8. 39 (1H. d. J = 2. 1Hz), 8. 64 (1H. s). 8. 97(1H. 
s). 
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mmm 1 3 3 




O OH 



»£:260-263lC MS ft (ft :EtOAc-dioxane 
7C^^tfr:C J0 H 14 ClFN 4 0 2 tit 

EtWm(%) :C 60. 54; H, 3. 56: N, 14. 12; CI, 8. 93; F, 4. 79. 
£HfiB(X) :C, 60. 39; H. 3. 61; N, 14. 25; CI, 8. 87; F, 4. 80. 

NMR(d 6 -DMS0) <5 : 5. 54(2H, s). 7. 10(1H, s), 7. 1 6-7. 26 (2H. ■) . 7. 30(1H, dd. 
J = 8. 7Hz, 1.8Hz). 7. 43-7. 50(2H. m). 7. 82 (1H. d. J = 1.8Hz). 8. 22 (1H. d, J = 8. 7Hz), 
8. 640H, s). 8. 95 (1H. s). 

mmm 1 3 4 



15^:236-239 ffiSSIIM :EtOAc 
7C^^W:C 19 H, 3 C1N 4 0 4 S 0. 25C 4 H 8 0 i tLX 
«•**(«:<:, 53. 28: H, 3. 35; N. 12. 43; CI, 7. 86; S. 7. 11. 
HMtt(X) :C, 53. 43; H. 3. 43; N, 12. 23: CI, 8. 00; S. 7. 38. 

NMR(d 6 -DMS0) 6 :7. 33 (1H, s), 7. 51 (1H, dd, J=9. 0Hz. 2. 4Hz). 7. 65-7. 71 (2H. 
m), 7. 76-7. 81 (1H. m). 8. 04 (1H. d, J=9. 0Hz). 8. 18-8. 21 (2H. m), 8. 25 (1H. d, 
J = 2. 4Hz), 8. 66(1H. brs). 9. 19(1H. s). 



CI 
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»j&:219-212 ff :EtOAc-Et,0 
5£3R»«f iCjoHmCINAS 0. 2C 4 H,0, 0. 2H { 0 ttX 
mWm(%) :C. 55. 63; H. 3. 59: N. 9. 36; CI, 7. 89: S. 7. 14. 
Mtf(X) :C. 55. 62: H. 3. 37: N. 9. 25: CI. 7. 88; S. 7. 22. 

NMR(d r DMS0) <5 :6. 95(1H. s). 7. 220H, s). 7. 490H, dd. J = 9. 0Hz. 2.1Hz). 
7. 65-7. 70(2H, id), 7. 76-7. 82 (1H. m), 7. 93-8. 05 (2H. ■). 8. 1 2-8. 25 (3H, ■). 
9. 13(1H, s), 13. 6(1H, brs). 

mmw 1 3 6 




it^:i9i-i94 nm$,m&:\ie<m 

7C^^fT:C 20 H l3 ClN 2 0 4 S 2 ilt 

fHMit(X):C. 53. 99; H, 2. 95; N, 6. 30: CI, 7. 97; S, 14. 41. 
£Hffi(X) :C 50. 89; H. 2. 80 ; N, 6. 39: CI. 7. 51; S, 14. 24. 

NMR(d 6 -DMS0) 6 :7. 15(1H. s), 7. 40(1H, dd, J=8. 7Hz, 2.1Hz), 7. 51-7. 56 (2H, 
m), 7. 63-7. 68 (1H. n). 7. 86(1H, d, 1 = 3. 3Hz), 7.55(1H, d. 1=8. 7Hz). 8.00- 
8. 04(2H, ■). 8. 25(1H, d, J = 3. 3Hz). 8. 29(1H, d, J=2. 1Hz). 8. 51 (1H, s). 
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tc. 

(1) DNAMOS3S5 

77-> + A77il'Vy7aia0^5)lSnfc^T©^DNA* 1 KTE A* y 7 7 

-Rd&JEfc : IOObM KCl. lmM EDTA, lOmM Tr i s-&& (pH 7. 6)) I^SStSCt 
SI DNA ®ffl. (2pmol/ml) &£Zfi*-f y h DNA ®®. (5pmol/ml) ^rliSt 

(S® DNA 62 #1) 

5'- Biotin-ACC CTT TTA GTC AGT GTG GAA AAT CTC TAG CAG T-3' 
3'- GAA AAT CAG TCA CAC CTT TTA GAG ATC GTC A-5' 

(*-y y h DNA £31) 

5'- TGA CCA AGG GCT AAT TCA CT-Dig-3' 
3*-Dig-ACT GGT TCC CGA TTA AGT GA -5' 

(2) m&m (ic5o«) omiz 

Streptavidin (Vector Laboratories it ft) * 0. 7 (*flfi£ : 

90mM Na,CO,, lOmM NaHCO, ) \Z®frL. m&& 40 u g/ml Cl/fc. C<D®M* & 
50 u 1 % 'f h J ~f V — Y (NUNCttH) ©SX^CftlA. 

it*. ^I^^XJl/^MA-y 7 7- (ftft : 13. 7mMNaCl, 0. 27mMKCl. 0. 43iM 
Na t HP0 4 . 0. 14mM KH,P0«) T2lel?5fe#&, 1% X * A 3= ;i/ 7 tsmm A -y 7 7 
— 300 /i 1 3 O^ffl7o-y + >^bfc. ££K:&7X;l,£tfS®A-;/7 7 

-T*2@M&, SKDNA^M (2pmol/ml) 50 u 1 ^JDx., MT. MT 30 
#R. E M«£i2-£&, $8!A-;/7 7-T'2[eh *^T'^@tKT 1 

*tC±fS73ffiT'aiiiLfc^>7x;i,H. A>y77- (M&L : 150mMM0PS (pH7. 2), 
75iM MnCI 2 , 50mM 2-mercaptoethanol, 25% glycerol, 500 u g/ml bovine serum 
albumin -fraction V) 12 n L 9-fy h DNA (5pmol/ml) 1 u 1 te^UMfg* 
32 nfrt>fflmLtclxfe®&4 5 u 1 $ SK#7x;n;:$lfc{t3-#j<Z) 



96 



WO 99/50245 



PCT/JP99/01547 



DMS0M6 u i fcibnA. 7*I3> hn-JMPC) tlt^UHllt DMSO 

6 m 1 fctll*.*. *fc-f >x^5 (30pmol) 9 m 1 <£Sn A» S < 81 "n U 
fc. ^tfx-Y 7*n> bu-)l (NO tLTcD^XJHCte.^ftJifc (*IJ&: 20mMMOPS 
(pH7. 2), 400mM potassium glutamete. lmM EDTA, 0. 15K NP-40, 20* glycerol. ImM 
DTT, 4M urea) 9 u 1 SrfiPAfc. 

ft (tiy-^Fab 7?>/*> b : "C-'J >#-*tSi) £ 100 xz 1 iiP*.. 30 "CT 1 
PtfiJIiig 0.05 % Tween20 Z^tsMWt A* y 7 7 - X' 2 O , &&A'«y7 

7-T10. )H&ift#L£. JfcC. 7^*'J7*X7rf-Kift^-y77- (tt 
^:10mM/t7-|>D7xn;i/7r%7>7x— h (Vector Laboratoriesttgi). 5mMMgCi,, 
lOOnMNaCl. lOOmM Tr i s-i£® (pH 9. 5) ) £150 m 1 IB AT 30 *CT 2 RflSjSJSS 
1 NNaOH*«50 m 1 SflnAKJSfclki&fca. &7x;KD®ft£ (0D405nm) 

11$ (%) = 100[1-{(C abs.- NC abs. ) / (PC abs. - NC abs.)}] 
C abs. ; {t&MOV X)KDWftg. 
NC abs. : NC ©iKftg 
PC abs. : PC CDKftg 

mmm 5 0 %\ztt%?z><t$®imm ucso) *ari:*t. 



(*9) 





IC50(u g/ml) 


1 (2 ) 


0. 31 


2 3(2) 


0. 13 


6 7(2) 


0. 55 


7 1 


1. 49 


7 2 


0. 48 


8 0 


3. 30 


8 1 


3. 60 



(ffi) «fl»Mfc©V»T, flIAtf " 1 (2)" tt. Hl«ll®I§ (2) T 

97 



WO 99/50245 



PCT/JP99/01547 



i. a : 




(i) 



±H7U-A, LTViTfe J: V»7 5;i/*^» g&S * W L T ^ T t> <fc 

U7U-^*M-Jk fi&S£W IT^Tt i^Afn7 u -;k g&g£*T 

&g£WLT^T ! b«fcv>7 u-;i/x;U7 ^ - fi&S£*r tx^Tfe J: v>7 u 

-ftfift7;P*;i/. tFDt->, fift7;i/3 + S/. = h D, 75/, l^T)Ht5 



98 



WO 99/50245 



PCT/JP99/01547 



YttCOOR (RMIifcaiXr^I) . IftS^f bTUTt)i^7 

{B L, , R'. R 2 , R 3 . R 5 &tfR 6 #*i?i ; R 4 *<**. ;* h*->Xtt^n;W : 
X#tFD**>:*>^Ya*COOC 2 H 6 T»*a& *«&<.) 

2. Yi { COOR RtttfUEtHMT**) R 1 R. IK R 2 # |5l 

3. x*tHa*^oY#cooR (if. Rtt»E£Pi*ttT»a) ©£ 

1 ~ 3 0H>T*u&> lcE«c©ft-n^. 

"Cfc J: V>7 7 1 ~ 3 (D^-ftlfi* CEiCft^tl. 

6. R 3 . R 4 , R 5 R^R 6 A^h-?tlttiH*$XttADy>T-fe5. fg 

i ~ 3 ©^fn* te*o<t^*. 

7. R 3 . R 5 Rtf R 6 #-3-^T7k3iiT&3. f»#^ 6 E*©^*. 

8. X 75* t + IIM 1 ~ 3 ©H"f *l#KE*©fl:&tt. 

1 0. gAfa7'J-JW. ®rt£'>&< it) liONlf 5XIJ6I 
gtT&5, »#*9E*©fl:£tt. 

11. U'sfDT'J-W. f h^'/'JA, hUT'/UJPXia-f 2^7U^T» 
■5, 1 0 K«0ft£tt. 

i 2 . r l *i**xttB&ssw h^t* «t^7 u -;i/x;u*-;p ; R 2 #*«, 

S^S*WLT^Tt)«fcU7U-;PXttfi»S*^LTViT'b«fc^7 7;i/*;i/ ; 
R 3 , R<, R 5 R^R 6 ^nftlt4LT*$Xli;\n>r>; X^tFa + y 



99 



WO 99/50245 



PCT/JP99/01547 



8S3fcIg 1 ~ 3<D^-?tlfrlZ$im<D<t£V>l, 

R 3 , R 4 . R^^R^^n-etiffiiLTTKiXliAn^^ ; X**k h*n + -> ; 
1 4 . R itf&mXte^n? Xlcfc OSmsnTViTfeiV^x-^XJP*- 

;u ; R 2 #7KHi. Any>l;J:Oil)ft$nT^Tfei^7i-MttAny>l: 
J;Dii$nT^T ; bi^7ir;Mf^ ; R 4 #A D y> ; R 3 . R s &tfR 6 
tf&t'Tkil ; Xtfk h'D + y ; Y^xh^/U ISM 1 3E©Ofc£ 

1 5. — C (O ) C H — C (X)Y (it<K XRtf YtejtfjfEt^irttT&S. ) T'^ 

m. 

i .9 . i ~ i 4C5v»rn^fceaofk^**^^rs»iH i vn. 
20. w^ji 1 7iH«c©-f >T?7-vmwmz, m&wMmmnm&zs/xte 
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